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i2 HEADS 


Heald Bore-Matic finishes up to 27 DIFFERENT SURFACES 


at a single loading 


© In the setup shown above, 27 surfaces of 15 
bores are done on one machine at a single load- 
ing —a Heald Model 222 Bore-Matic with Multi- 
Spindle heads with a trunnion type fixture. Six 
deep 3-step bores are done with the three left- 
hand heads with only one index of the cross 
slide. After indexing the fixture to hold the work 
vertical, nine right-angle bores are done at a 
single pass with the right-hand heads. The same 
machine also handles four-barrel pump hous- 


ings, simply by removing one of the left-hand 
spindles and three of the right-hand spindles. 


On multiple-hole Borizing jobs such as this, 
interchangeable Multi-Spindle Red-Head_ bor- 
ingheads permit many operations to be com- 
bined on a single machine, with minimum 
indexing of the work and positive spacing 
between bores. Your Heald engineer will be 
glad to give you complete information. 


It PAYS to come to Heald 


rue MEALD macnine company 


Subsidiory of The Cincinnati Milling Mochine Co 
Worcester 6, Massachusetts 
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METALWORKING REPORT... 





... what's new and significant in manufacturing techniques and materials— 


direct from our own staff and round-the-world news bureaus 


FORMING . . . One-weld spheres that become rocket-engine chambers are 
being built by ACF Industries with steel 0.080 in. thick. The shells, each 
a half chamber, are cold-deep-drawn in four stages at a 4000-ton press; 
final size is 38 in. deep and 54 in. in diameter, weight is 250 lb. This 
eliminates the usual seams on conventional rolled-and-welded cases. An- 
nealing, phosphating, and heat-treating steps are included to keep wall 
thickness uniform and produce final strength of 210,000 psi. The single 
seam weld around the periphery joins the two halves. 





INSPECTION. . . Anew reliable test of brittle missile steels has been 
developed by Stanford Research under Aerojet-General sponsorship. This 
replaces destructive tests where production parts had to be put under 
pressure to see if minute cracks developed, and it prevents weakening 
production parts that pass the stress tests. The technique starts witha 
sample of the hard, strong missile steel; the sample is slotted by spark 
machining on one side. Then a steel stud is driven by explosive charge into 
the opposite side of the sample. The laboratory then analyzes the resulting 
fracture. Advantage: Test conditions can be standardized, any test can 

be repeated exactly, and valid comparisons can be made without breaking up 
production parts. 














WELDING . . . Plasma torches cut twice as deep in stainless steel and alu- 
minum when voltage and gas flow are increased. The Heliare cutting torch will 
penetrate 4-in. stainless at 5 ipm when 160 volts and 700 amps are applied, 
and with 300 cfh of gas flow. High gas flow also produces dross-free cuts in 
Stainless up to 1% in. deep, thus eliminating costly chipping operations. 
The new maximum depth for cutting aluminum is 5 in. Report was given at the 
AWS fall meeting by Geidman and Bott of Linde. 











CUTTING . . . HSS drills cut three times as many holes when 17-4 Mo stainless 
is held at 300-350 F, according to Cincinnati Milling's second report 

on high-temperature machining (AM/MM—Jul 11 '60, p 117). Tungsten-carbide 
twist drills were unsuccessful at high temperatures. In turning, tool life 
was improved 40 times by heating 600 Bhn Thermold J die steel to 800 F. 
Cemented-carbide single-point tools cut at 500 fpm. 








CUTTING . . . Sintered-carbide cutters beat cermets or oxides for face 
milling high-strength alloys at elevated temperatures, the Cincinnati re- 
port continues. Optimum radial rake angles are from 0 to -7°, with axial 
rake at -7°. Dubbing the cutting edges to produce slight lands did not help— 
in fact, it reduced tool life. 
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ASSEMBLY. . . Adhesives simplify die castings and make it possible to use 
complicated designs without paying a manufacturing penalty. Minnesota 
Mining cites an example from a pump manufacturer who joins three relatively 
simple die castings to produce a complex assembly. The adhesive bonds 

are made with an epoxy formula that eliminates lugs, bolt holes, and flanges. 
Parts are sand blasted, then coated with adhesive. Mating casting faces 
are not to close tolerances. 











FINISHING . . . Polar coatings can boost fatigue strength 600% in magnesium 
alloys, 250% in copper=beryllium alloys, and 200% in steel, according 

to research by National Bureau of Standards. The coatings are long-chain 
organic materials (12 carbon atoms per molecule) such as octyl alcohol and 
dodecylamine. The polar atomic groups apparently attach to the metal 
surfaces to act as a barrier to water and oxygen. The technique works poorly 
on aluminum and stainless because of interference by the natural oxide 
coatings they have. 











MANUFACTURING CONTROL . . . Get the lead out with random people samples, 
says an aircraft parts manufacturer, who has increased his effeetive use of 
productive labor by 16%, Trained observers enter the plant at random 
times, waking head counts of who's working and who's idle. Repeated 
observations produce valid work-idle ratios that show labor performance in 
weekly reports. Full details of the system, at the Aircraft Div of Twin 
Coach Co, Buffalo, N Y, in a forthcoming issue. 














FORMING . . . Convair saves $10.00/1b titanium in hot-forming dies by cutting 
blanks to exact size, then welding on aluminum tabs for electrode 
attachment. Parts to be formed used to be blanked oversize so they 

would extend beyond forming dies and electrodes for resistance 

heating could be attached. Two workers at the plant recently won $7953 for 
Suggesting the tab treatment. The cheaper aluminum conducts electrical 
energy for internal resistance heating while the parts are in the dies. 








INSPECTION. . . "Industrial inspection kit" is just what the doctor ordered 
for looking into deep, small, and virtually inaccessible cavities in tools, 
dies, and machines ; and it is actually patterned after a medical probe, 
mirror, and midget-lamp kit. The probes are rigid and flexible, with 

fixed and movable mirrors, magnifiers, and battery-powered lamps. Elements 
are interchangeable and interlocking. The kit is by Ellis Optical Co, 
Thornton Heath, Surrey, England—costs $84. 
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METALWORKING REPORT... 


ASSEMBLY . . . First ultrasonic weld inspection in the auto industry is 
applied by Chrysler Corp at Twinsburg, Ohio, to all unit bodies. Floor 
pans are joined to ladder frames on the longest automated welding assem- 
bly line built to date. All spotwelds on all cars are inspected by a 

new method developed for the relatively thin sheet metal. 


MATERIALS .. . Bigger molybdenum sheets, 105 x 48 in. by 0.060 in. thick, 
are now available on mill order from Refractomet Div, Universal-Cyclops. 
These will allow production of large parts with fewer welds, brazes, or 
riveted overlaps, and should help fabrication of larger rocket-motor 
components. 














FINISHING. . . Portable electropolisher works up small areas, such as metal- 
lographic samples or complex contours, to high finish. The Jacquet Ellopol 
(France) development has a stainless-steel head covered with glass fiber 
soaked in electrolyte, and fed current by a small rectifier. Dabbing or light 
rubbing finishes the metal surface. The stylus is water cooled and operates 
from 50 volts at 1/5 amps maximum. 








MATERIALS HANDLING . . . Stop 'runaway' gravity conveyors with a flow 
retarder developed by Rapistan-Keystone for its overhead power-and-free 
conveyor system. It is an air-powered, switch-controlled device that 

works especially well on long storage lines for heavy or fragile parts. 

A load entering the storage section trips a switch, and air pulsates 
rubber-faced plates up and down against the conveyor trolley brackets. This 
Slows down a loaded trolley to the speed of an unloaded trolley. 
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Mr. E. J. Rivoira, ° 
manager of the new 
CIMTROL Division 


More than 30 years ago The Cincinnati Milling Machine Co. 
pioneered in the use of hydraulics for milling machine control. 
This basic method of control led to the development of many 
unique types of hydraulic, electronic and electro-hydraulic 
controls and systems—with applications in milling, grinding, 
die sinking, broaching and special machines built by Cincinnati. 

So important is this technology today that Cincinnati has 
established the CIMTROL Division (compounded from the words 
“Cincinnati Milling” and “control” ). The only full line manu- 
facturer of machine control systems, this new Division is 
responsible for engineering, manufacturing, marketing and 
servicing of controls for Cincinnati Milling and other original 
equipment builders. 

The CIMTROL Division’s exhibit at the Machine Tool Exposi- 
tion presented three groups of products: ACRAMATIC Numerical 
Control; ACRATRACE tracing systems; ACRASIZE gaging systems. 
Other products include many different types of hydraulic 
motors, valves, tracers, pumps, electrical equipment items . . . 
and programming services for ACRAMATIC Numerical Control. 
For more information on CIMTROL turn now to the two pages 
following. Cimtrol Division, The Cincinnati Milling Machine 
Co., Cincinnati 9, Ohio. 


The most significant exhibit at the recent Machine Tool Exposition . . . 
CIMTROL Division’s display of controls for original equipment builders 
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ACRAMATIC Two-Axis Simultaneous Positioning System, 
demonstrating the convenience of modular construction 
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Cincinnati Milling engineered automatic controls on milling 
machines as long ago as 1912. The first unit was an auto- 
matic cycle feed box. This was followed by many other 
innovations, all designed to increase productivity, accuracy 
or automaticity. 

Today a whole new order of mechanisms is built by the 
CIMTROL Division to govern the operation of machines. 
These control systems perform not just one, but many func- 
tions, integrating a variety of operations into a single cycle. 
They accomplish many tasks unimagined by the machine 
designer of 1912 . . . detecting sizes within a few millionths 


of an inch . . . transmitting commands with the speed of light 


. . . Stopping moving members in exact position for loading 
and unloading unsymmetrical parts . . . converting pulses of 
light into electrical control of machine slide movement. 

Cincinnati’s new CIMTROL Division is dedicated entirely 
to this new order of machine controls, a few of which are 
illustrated here. Original equipment builders are invited to 
present their machine control problems to Cincinnati. 
CIMTROL Division engineers have the background to work 
out the best solution. Cimtrol Division, The Cincinnati 
Milling Machine Co., Cincinnati 9, Ohio. 


Ga CINCINNATI 


ACRAMATIC NUMERICAL CONTROL SYSTEMS + ACRATRACE 
TRACING SYSTEMS + ACRASIZE GAGING SYSTEMS 
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Actual 


now you can check & record —s 
fine-pitch gear accuracy 


magnitica 


on the No. 4 Fellows Red Liner 


Now, the No. 4 Red Liner makes 4 " 
igh oe 





“composite” checks on the finest instru- 
ment gears with unbelievable accuracy 
and sensitivity. 1600 to 1 magnifications 
are obtained with the electrical recording 
system which gives a written, unbiased 
record for instant reading or for proof- 


of-accuracy files. 


One report states — “11 teeth, 200 
D. P. pinion backed up to a 100 tooth 
gear on a cluster, checked easily on the 


No. 4 Red Liner.” 


The job shown is 96 pitch with 22 
teeth on the small gear and 80 teeth on 
the larger gear. The pinion shaft rides in 


vees in a turret-type fixture. 


Fellows inspection units cover a range 
from the tiniest instrument gear up to 


some that are 24 inches in diameter. 


% 
THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 
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Investigate the full line of 


No. 4 Fine-Pitch No. 8M No. 20M 
Red Liner Red Liner Red Liner 


——Eo 











American Machinist /Metalworking Manufacturing * October 17, 1960 


wspection equipment 


My 


No. 12H Lead No. 12M Involute 
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LANHYROL Thread 
Rolling Machine 


#2 Automatic Nipple Machine 


12 Double LANDMACO Threading Machine 
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Ove Heads — Tags — Collapsible 
Threading Machines Rotary & Statvenary & Sold Adjustable 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


CIRCLE 159 READER SERVICE CARD American Machinist/Metalworking Manufacturing - October 17, 1960 





How would you choose a threading machine? 


Would you consider the results to be obtained 
first? Or, would you consider how much it’s 
going to cost first? Perhaps your first thought 
would be to check on the reliability of the 
manufacturer. Could be you are strictly a 
name-brand buyer. 


Maybe you choose a threading machine be- 
cause it has been recommended by a satisfied 
user such as the Landis Machine Company 
customer who realized a 90% saving in time 
threading power screws on a LANDMACO 
Threading Machine, 


. How you would choose a threading machine 
48TA Coupling - Ue of course only you can answer. But doesn’t 
Tapping Machine | ip) f it make good sense to buy from a world 

é leader such as the LANDIS Machine COM- 

PANY? All kinds and sizes of threading 
machines, thread rolling machines, pipe and 
nipple threading machines, thread grinders, 
pipe threading and cutting machines, and 
automatic coupling tapping machines to meet 
every threading requirement are available 
from Landis, 


To put the accumulated knowledge of our over 
55 years in the threading field to work for 
you is as close as your phone, 


Lanois Machine tomPanyY 


Centerless Thread Grinder 
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grinder 


’ for consistent “tenths” tolerances 





... completely new concept in production grinder design now 
gives you these new features for lower production costs 


Landis MICROFEED—a new feed, symbolized by this mark, 
, that guarantees “tenths” tolerances on a production basis 
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TRUFORM—a new dresser for accurate duplication of the 
profile to the wheel 
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HIGH MAGHINABILITY 


WHIRLPOOL CORPORATION uses .314” diameter 
Republic Cold Drawn Stainless Steel Bars (Type 416) 
fo water pump impeller shafts in 1960 RCA Whirl- 
pool Dishwashers. Shafts are turned and threaded on 
one end, kuvurled on the other, cadmium plated, and 
pressed into die cast impellers. Republic produces 
more than 40 standard types of stainless steel. Send for 
these free booklets: (1) HOW TO FABRICATE... 
(2) HOW TO WELD... (3) HOW TO MACHINE 
. . » Republic Stainless Steel. 


THE CRANE CO. used Republic Titanium in the 
production of valve components for Freeport Nickel 
Company’s new $119,000,000 nickel-cobalt process- 
ing facilities. Titanium was cut, ground, tapped, spot 
welded, heat treated, and hand forged. Use of Republic 
Titanium permitted close-tolerance machining with 
considerably fewer rejects than anticipated. Titanium 
metallurgists help you select and apply the grade best 
suited for your needs. Send for data. 


3-DIMENSIONAL METALLURGICAL TEAMS: 


Republic’s mill, field, and laboratory metallurgists and 
machining experts help you select and apply the metal best 
suited to requirements. Mail coupon for details on this con- 
fidential, obligation-free service. 
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— (for Whirlpool... 
for Crane...for you) 





YOU SPECIFY DEGREE OF MACHINABILITY when 
you select from Republic’s CENTURY SERIES. There 
are five grades: C-1045, C-1050, C-1151, C-1141, 
and C-1144. Each offers minimum yield strength of 
100,000 psi. For parts needing little machining, 
better strength-to-toughness ratios are often obtained 
with one of the /ess expensive, lower sulphur grades. 
Send for your free copy of Republic’s CENTURY 
SERIES Booklet. 


REPUBLIC STEEL 


Corldls Wile: Rouge 


of Strualardl, Stale aud, Stl Predlteit 
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HUNDREDS OF EQUIPMENT BUILDERS have 
switched to Republic ELECTRUNITE® Hydraulic Fluid 
Line Tubing. This welded tubing is easier to flare and 
bend . . . meets or exceeds the normal life of tubing 
produced by any other method . . . offers appreciable 
savings in initial cost. Available in all sizes shown in 
the JIC Standards Book. ELECTRUNITE is made from 
close-tolerance, flat-rolled steel. Checked for defects 
as only flat-rolled steel can be checked. Send coupon 
for copy of specifications. 


REPUBLIC STEEL CORPORATION 
DEPT. AM-9977 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send: 

O STAINLESS STEEL BOOKLETS 
(How to fabricate . . . weld . . . machine) 

O CENTURY SERIES BOOKLET 

0 SPECIFICATIONS FOR ELECTRUNITE HYDRAULIC 
FLUID LINE TUBING 

0 INFORMATION ON METALLURGICAL AND 
MACHINING ASSISTANCE 

Have a metallurgist call: 


0 Stainless Steel © Titanium [1 CENTURY SERIES 


Name Title 
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So it doesn’t break---So what?? 


So we can bend a Marve. High-Speed-Edge 
Hack Saw Blade double, and it won’t break. 
Does this prove anything? 


Let’s see if it does. When you buy a box of hack 
saw blades, you expect each blade to have a 
reasonable cutting life. For example, take an 
ordinary blade that costs $4.00, and you expect 
it to produce 2000 sq. inches of accurate cutting- 
off before it is discarded. Would you be willing 
to pay $8.00 for that same blade? You will, if it 
breaks halfway through its expected life. 


Bending a Marvet High-Speed-Edge Hack 
Saw Blade to demonstrate that it is truly un- 
breakable proves the point that you get every 


square inch of blade life you pay for when you 
buy MARVEL Blades. 


Safety to both operator and machine, plus 
maximum blade life, seem like value enough 
from this remarkable blade. However, these 
MARVEL Blades give you even more, for they 
will cut faster, with greater accuracy because 
they can be safely tensioned more taut in your 
machine than ordinary “breakable” blades and 
are therefore more rigid to resist deflection. 


Cost? Unbreakable MARVEL High-Speed-Edge Hack Saw 
Blades are priced competitively. Use MARVEL Blades 
consistently with complete confidence because they have 
no equal for value. Leading Industrial Distributors stock 
and sell MARVEL. Ask yours today. 


ARMSTRONG-BLUM MANUFACTURING CO. 
5700 West Bloomingdale Avenue « Chicago 39, Illinois 
* October 17, 1960 
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For precision and ease of operation 


The only 618 surface grinder with roller 
bearings on both table and saddle bed ways 


Antifriction roller bearings on precision ground table ways give 
easy operation. Work is always contained between saddle ways. 


LANDIS 


For maximum accuracy roller bearings on precision ground bed 
ways minimize the rise and fall caused by oil film build-up. 


specifications—Landis Abrasive 618 


Worktable capacity 6” x 18” 
Standard wheel diameters available 7” or 12” 
Capacity under 7” wheel 1444” to table 
Capacity under 12” wheel 12” to table 
Spindle drive motor: 7” wheel 

12” wheel 


Net weight 


LANDIS 


ABRASIVE 


Landis Tool Company, Waynesboro, Penna. 





Now... type S-3 surface 
with 150 fm table 


for faster production than 
ever before! 


Available in 6” x 18” and 8” x 24” sizes. 
Both sizes are equally fast, cool, accurate 
on long production runs or a wide variety 
of toolroom grinding. Taller workpieces are 
easily handled by the 15” vertical capacity 
of the 6” S-3, and 1334” capacity of the 
8” S-3 Grinder. Other job-proved features 
include a two-speed .0001” increment 
hand wheel, assuring accurate vertical 
speed and fast positioning . . . contoured 
splash guards, for better sighting and 
loading. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories + Electre-Chemicals — BEWR-MANNING DIVISION: Coated Abrasives © Sharpening Stones + Pressure Sensitive Tapes 
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You Get Better Quality Work with Norton Type S-3 
surface grinders, thanks to their faster table speeds, which re- 
duce heat tenes The above test samples show how faster 
table speeds result in cooler grinding. 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 &E DIVISION: Shapers + 
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Gear Cutting Machines = + 


Long popular for their pace-setting table 
speeds up to 125 feet per minute, Norton Type 
S-3 surface grinders have given complete proof 
of their ability to finish workpieces smoother, 
faster, at lower cost. 


Now S-3 grinders are also available with table 
speed stepped up to a new high of 150 feet per 
minute — enabling you to finish flat faster than 
ever, with cool-running action that saves time 
and money on every job. 


Get the whole story from your Norton Man, 
a trained specialist who can help you get better 
grinds at lower cost. Or ask for Catalogs 1982 
and 2128. NoRTON COMPANY, Machine Tool 
Division, Worcester 6, Mass. District Offices: 
Worcester, Hartford, Cleveland, Chicago, 


Detroit. In Canada: J. H. Ryder Machinery Co. 
Ltd., Toronto 5. 


OLS 


75 years of... Making better products 
...to make your products better 


. 


NS 
e 


8 


= 


150 FT. PER MIN. 


STROKING RATE-STROKES PER MINUTE 


100 FT. PER MIN, 
0 FT. PER MIN. 


10 1S 20 2% vn 
STROKE LENGTH - INCHES 


Calculate Your Savings from this production rate chart. 
Grinding time is reduced in proportion to the increase in strok- 
ing rate. The higher speeds also greatly increase the rate of 
stock removal. 


Gear Induction Hardeners 
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CROSS SINGLE STATION MACHINES exist 
in many configurations to combine operations. 


CROSS DIAL TYPE MACHINES provide multiple 
station performance with minimum floor space. 


CROSS TRUNNION TYPE MACHINES 
are compact multiple station units that per- 
mit operations on opposite sides of the part. 


CROSS PALLET TYPE TRANSFER-MATICS 
provide capacity for combining a large number of 








CROSS ASSEMBLY TRANSFER-MATICS open 
new fields to reduce costs in assembly operations. 


The six machine types illustrated here 
were created by Cross to apply the prin- 
ciples of automation to a wide variety 
of metalworking operations. Thus, Cross 
makes available the benefits of automation 
to small or large manufacturers, regardless 
of required production volume. 


Cross sales engineers are available to dis- 
cuss your automation problems with you. 
They will also be glad to discuss the new 
Cross Process Development Service created 
to solve unusual automation problems—in 
or out of the metalworking field. 


CROSS SECTIONIZED TRANSFER-MATICS pro- 
vide a means of combining unlimited numbers 
operations. Automatic in-process work storage | 


79: 





THE 


thal tr Automation 
ij « DETROIT 4 MIC 


Oo 
PARK GROVE sTATION ~HIGAN 


oe 


it all started here! Indexing is so fine that it can 
only be checked opticaily, with an Auto Collimator. 


Adaptations were inevitable! Here is the Rotomatic 
Positioner adapted to a standard radial drill. 


Growth of an idea founded 


on ACCURACY 
... how can it benefit you? 


This SAME brainchild began as a universal, 
automatic rotary indexing machine of unprecedented 
accuracy, for production work. It was built to take 
heavy loads—not necessarily balanced! —up to 
50,000 pounds. Machine can start at full load. De- 
signed for heavy drilling, milling, boring, inspection 
—and adaptable for broaching. 


Indexing accuracy is guaranteed to within 5 seconds 


of arc of true position, and in use it will repeat con- 
sistently. 


Lapointe-built Broaching Machines are available in hydraulic and electro-mechanical drives. 
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. and now this, the fully automatic, numerically controlled 


Sipe] DRILLING and BORING MACHINE 


Here’s how you saw it at Chicago — at the exposition of the N.M.T.B.A. in the Interna- 


tional Ampitheatre. Hundreds of others saw it too, and marveled at its accuracy. 


This amazing, rugged machine has tremendous possibilities in many shops . . . for saving 
production time, driving down production costs, causing substantial improvement in quality 


through greater accuracy. 


Probably one of the numerous applications of this machine would be useful in your 


shop. Why not call in an experienced Lapointe Field Engineer and find out? 


THE LAPOINTE MACHINE TOOL. COMPANY 
HUDSON, MASSACHUSETTS «+ U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


REI NN 








known to-be the best in 


BROACHING 











PULL-UP ELECTRIC 
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THE HEADSTOCK THAT THINKS... 
AND REMEMBERS 


1. 36 speeds—range 14 to 
1750 R.P.M.—ratio 1 to 
125. Standard range low 
enough, high enough and 
with plenty of speeds in 
between to provide reason- 
ably constant surface cut- 
ting speed on most work. 


2. Optional extra-high 

speed range of 25 to 2500 
R.P.M. available for free cutting metals such as alu- 
minum and for ceramic tooling requirements. 


3. Operator works in terms of surface cutting speed. 
Machine automatically figures correct R.P.M. and sets 
up shift. Operator sets two large dials—one for work 
diameter, the other for desired surface speed. 


4. Using the two-dial preselector, up to six or more 
different speed changes may be preset while machine 
is under cut. This saves speed change time when turn- 
ing successive diameters having considerable variation 
or when finish turning immediately follows rough turn- 
ing. The second dial always indicates spindle speed in 
engagement. 

S. Pull of knob gives free spindle in a jiffy. And there 
is a generous 24%,” hole through the spindle. 


6. Hydraulic brake and clutch are self-adjusting for 
wear. Being under automatic machine control regard- 
less of load, operator need not supply power for en- 
gagement. 


THE CONTROL CENTER OPERATORS LIKE 


1. Series 62 is controlled by 

a three-position lever at the 
apron. A duplicate lever 
close to the headstock is pro- 
vided for setup purposes. 
With it, work rotation may 

be started or stopped, jog- 
ging or speed change may be 
accomplished. In the SPEED 
CHANGE position the next speed is engaged automati- 
cally when preselection is used. 


2. Shifting (an operation performed many times each 
day) is at finger-touch ease and speed. Hydraulic power 
does the work of clutching, braking, shifting and jogging. 


3. Four-way power rapid traverse is in-built. Both car- 
riage and cross slide traverse may be engaged simulta- 
neously. This saves as much as 50% in tool adjust time. 
4. Positive cam controlled feed frictions. Application is 
such that machine never loses its chip under heavy cuts. 


S. Apron or headstock controlled leadscrew reverse, 
the former a must when much thread chasing is done. 


oa : 
» bug) | ELECTRICALS WHERE 
THEY SHOULD BE 


wit 1. External main drive motor 
mounting and external elec- 
trical control mounting (either NEMA or JIC) for 
quick accessibility. 
2. Motor mounted on hydraulic system sump from 
which position it also supplies power for hydraulic 
pump. 


the Monarch 
gage for 


How do your lathes measure up? You get what 
you pay for in the purchase of a lathe, as with 
anything else. Greater production, therefore low- 
ered costs, is the major rerson for acquiring a 
new machine. That’s what you get in the Mon- 
arch Series 62 Dyna-Shift—the only lathe of 
its general type which can be kept under full 
load during the entire machining cycle. Major 
contributing factors design-wise are more ma- 
chine output per unit of power input, less op- 
erator effort, reduced maintenance and ease of 
supervision. See for yourself why the Series 62 
meets all these requirements as does no other 
lathe on the market. 


Users have found that these features and ad- 
vantages have translated themselves into pro- 
duction increases of 25% or more and tool life 
improvement up to as much as 50%. And that’s 
the pay-off. When you are ready to invest in a 
new lathe, buy the best. It’s the cheapest in the 
long run. 


THE MONARCH MACHINE TOOL COMPANY 
SIDNEY, OHIO 


COMPLETE AUTOMATIC LUBRICATION 


1. Headstock, end gearing and gear box served by sin- 
gle system of the filtered, combination mist-splash type. 
2. Apron lubrication system of the circuited, metered 
and filtered type also provides oil to carriage guide ways 
and cross slide bearings. 

3. Tailstock has its own lubrication system. 


INTERLOCKS FOR SAFETY 


1. When motor is started, the brake engages auto- 
matically, preventing spindle rotation regardless of 
main control lever position. 

2. No speed shift can be made with spindle rotating. 
More than anything else this preserves the original ac- 
curacy of headstock gearing. 

3. Leadscrew and feed rod cannot be engaged simul- 
taneously; neither can feed and power rapid traverse. 
4. Leadscrew reverse cannot be engaged with spindle 
rotating above 340 R.P.M. 
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series 62 lathe- 
productivity and precision 


PROTECTED GEAR BOX AND END GEARING 


1. Gear box and end gearing totally enclosed. Lubrica- 
tion is kept in, dirt kept out, original accuracy maintained. 


THE BED...A FIRM FOUNDATION 


1. All four bed ways flame hardened 
and precision ground to keep them fac- 
tory-fresh for years to come. 

2. Generous size chip pans are designed 
for easy chip removal at front or rear. 
3. Longer machines equipped with trav- 
eling rod supports which are automati- 
cally picked up and dropped off by apron. 


TAILSTOCK THAT MEANS BUSINESS 


1. Either single speed or two speed range type avail-~ 
able with dead or anti-friction center spindle. Suffi- 
cient mass and rigidity to support the heaviest of cuts. 
2. Movement along bed manually or by power. This 
combination satisfies all turning conditions. 


SUPERVISORY PROBLEMS SIMPLIFIED 


1. Ata quick glance, supervisor may check (a) work diam- 
eter setting, (b) SFPM setting and (c) H.P. consumption. 
This makes it possible easily and quickly for him to assure 
full productiveness of machine and operator at all times. 


ADDED EQUIPMENT FOR ADDED PRODUCTION 


1. Additional equipment in vast variety is available for 
the Series 62 line. Consider, by all means, the advantages 
of the “Air-Gage Tracer,” a means by which thousands of 
users have reduced costs substantially. 

2. Ask for descriptive booklet No. 1506 which not only 
describes the basic machine but the commonly used items 
of additional equipment. It includes full specifications. 


TURNING MACHINES 
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CINCINNATI’ PRESS BRAKE AND SHEAR 


“cut our 


“The Cincinnati equipment in our shop is 
the best in our operation,” according to 
Sal Rochi of G. & M. Metal Fabricators, 
Franklin Park, Ill. Their Cincinnati Press 
Brake and Shear help make a wide variety 











Courtesy G.&M. Metal Fabricators, Inc. 


operating time” 


of sheet metal products (radio chassis, boxes, matic Cycle eliminates the need for clutch- 

cabinets, lighting fixtures, etc.). slipping and jogging the ram.) “The Cincin- 
“Our Cincinnati Press Brake with Auto- — nati Shear gives us sure accuracy for all our 

matic Cycle has cut our operating time in parts, from brackets to cabinets.” 

forming and perforating,” says Rochi. (Auto- See our insert in Sweet’s Machine Tool File, 


ne CINCINNATI SHAPER .o. 


Shapers / Shears f Press Brakes Cincinnati 11, Ohio, U.S.A, 


in Scotland: The Cincinnati Shaper Co., Ltd., Glasgow 


en. 





NOW! WAY LUBRICANTS WITH ALL SIX 





Stick-slip tester developed by Mobil’s research laboratories closely simu- 
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electronically as weighted slider is pulled across lubricated cast iron bed 
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plastic material. Top pattern 


Chee SRRERERPE IPRS antes was achieved with improved 
Mobil Vactra oil . . . contrasts Ba 











dramatically with pattern 
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a quality way lubricant (bottom). 
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QUALITIES REQUIRED BY TODAYS MACHINE TOOLS! 


IMPROVED MOBIL 


VACTIRA ros 


Excellent for all way systems, all way 
surfaces, all operating conditions! 


To meet the diverse requirements of today’s complex machine tools, way lubri- 
cants must function effectively under a variety of operating conditions . . . must 
possess not one or two, but siz important capabilities. 


Now you can get all six—with Improved Mobil Vactra® oils Nos. 1-4, inclusive! 

















These improved Mobil Vactra oils provide these advantages: e Minimum stick- 
slip on all types of ways—steel, cast iron or plastic. e Control of table “float” 
through correct viscosity—without risk of film failure and wear. e Protection 
against way scoring through controlled EP qualities. e Prevention of lubricant 
filter clogging. e Protection against rust and corrosion. e Stability under all 
normal operating conditions. 


Improved Mobil Vactra oils Nos. 1-4 offer these benefits: 


e Increased Machine Availability, because less downtime is required for ad- 
justments...especially significant with today’s high overhead and burden rates. 


e Fewer Rejects, through greater precision and better finishes . . . vitally im- 
portant with today’s closer tolerances and the high cost of finished pieces. 

e Minimum Maintenance Costs, through effective protection of critital way 
surfaces. 

Available in four viscosities, Improved Mobil Vactra numbered oils permit the 


selection of a grade exactly suited to any critical operating condition. For com- 
plete details, call your Mobil Representative or use the coupon below. 


Mobil 


MOBIL OIL COMPANY 
150 East 42nd Street 
New York 17, N. Y. 
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Cut true, smooth arcs 
... with straight strokes 


D 
~ ar A wu, 


HALF ROUND 


TAKE THE 
GAMBLE 

OUT OF 
BUYING! 

Get the double 
assurance of 
Heller Files 
and your 
Heller 
Distributor’s 
dependable 
service the 
next time you 
order. They 
are “sure 
bets” for 
complete 
satisfaction. 


HEbPER TOOL 





THE TWIST THAT’S TRUE! 


ROLLING ACTION IS BUILT IN! Perfect smooth arcs 
come naturally with Heller Spiral Half Round 
Files. No need for rolling action. It’s built in 

by Heller’s Spiral Cut. Grooving is prevented. 
20% MORE TEETH AT WORK! The exclusive spiral 
cut of Heller Half Round Files brings more 

teeth to bear on the surface than any other file of 
comparable size. 
LASTS LONGER! Spiral Cut Half Round Heller 
Files — with exclusive indented over-cut 

— multiplies width of upcut teeth three times 
... Makes files last longer. 

ONLY HELLER HAS “WAVY” TEETH ON FLAT SIDE! 
A patented Heller design — combining coarse, 
medium and fine teeth — provides maximum 
cutting power . . . speeds work . .. smooths 
cutting. 


America's Oldest File Manufacturer 
NEWCOMERSTOWN, CHIO 
Subsidiary of Simonds Saw and Stee! Co. 


Branch Offices and Warehouses: Boston@® Nework, N. J. @ Detroit @ Chicago @ Shreveport @ Los Angeles @ San Francisco @ Portland, Oregon 
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"Yes this was a modern shop in 1939— 


—butece’’ 


Why wait for new machine tools? 


Now you can buy them out of increased earnings 


Planning for the future is sound policy. But if you 
still have old-time machines that can’t compete 
with the newer, more efficient equipment, then 
the future is already here! 

Lost profits can’t be replaced. But obsolete 
equipment can—and should be replaced before 
losses mount higher! 


The lack of “normal” cash reserves no longer 
forces you to wait—to put off until some future 
date the savings...and earnings...that can start 
right now. Why not take advantage of Gisholt’s 
Leasing and Extended Payment Plans? Either 
one will enable you, without tying up important 


GISHOLF... 


Madison 10, Wisconsin 


capital, to put these more efficient producers to 
work on a “‘pay-as-they-earn” basis...and give 
you a running start when you need them most. 


More and more forward-looking executives are 
turning to our leasing and extended payment 
plans as the best kind of future planning. 


Ask for this important bulletin 


“What You Should Know About 
Buying and Leasing Machine Tools”’ 
is an authoritative booklet which 
discusses the facts about deprecia- 
tion, tax angles and details of this 
timely subject. Use the coupon to 
get your free copy. 


Gisholt Machine Company 
1201 E. Washington Ave., Madison 10, Wisconsin 


Without obligation, please send your Bulletin 1173 with details regarding 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY- - 
REBUILT MACHINES WITH NEW-MACHINE GUARANTEE : 
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low ARMSTRONG Swivel Pad 
con't come off 


Now ARMSTRONG deep throat “‘C’” Clamps have 
the new (Pat. apd. for) ARMSTRONG Ball-joint 
Swivel Pad. This ‘“‘C’’ Clamp pad, developed by 
ARMSTRONG Engineers, is tougher than any on the 
market. Rigorous testing in our own plant first 
proved this fact, and field tests in factories through- 
out the country have confirmed our own test results. 


== i 

== Here’s Why it’s 
—— 4 

ee STRONGER 
~_ 
— e 
—_ : 
— . 
—_— 
— 
— 





The lip of the opening in the ArRmMsTRONG Ball- 
. joint Swivel Pad is undercut so that when the ball 
© of the screw is inserted, and the lip is permanently 

forced down, a solid steel wall is formed, inside 

the pad cavity, completely encircling the ball. 


This wall of steel makes it impossible for the pad 
to come off the screw during normal use. In fact, 
our tests have proved that it is virtually impossible 
to intentionally knock the pad off with a hammer 
—yet the pad is free to swivel through an arc of 
approximately 40°. 


Call your ARMSTRONG Distributor 


Your ARMSTRONG Distributor can offer 
delivery from stock on this “400-Series” 
deep throat, drop-forged “C" Clamp with 
the new Ball-joint Swivel Pad. He also 
carries in stock the other styles of clamps 
in the ARMSTRONG Line—the broadest 
line of drop forged “C" Clamps. 

i iliaes ee 
“C” Clamps “C” Clamp c 


ARMSTRONG BROS. TOOL CO., sites" 


, ILLINOIS 
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When you think of 
VERSATILITY 


a 


Lucas feeds the saddle < 

Lucas feeds the spindle —>» 

Feeds both in combination —> <— 
when necessary. 


Combine these motions with 


Vertical spindle head travel 


f} 
| 


? 
, 


and horizontal table travel <—_» 


— 


and a rotary table ( C ‘ 
if you need it. 


The result...no machine tool can offer a 
greater combination of usable motions for bor- 
ing, drilling, milling and related work. 

Over twenty models and a dozen major 
attachments. Write Lucas Machine Division, 
The New Britain Machine Company, 12302 
Kirby Avenue, Cleveland, Ohio. When you 
think of versatility . . . 


think of... 


PRECISION 





When you think of 
FLEXIBILITY 


Lucas provides 
Lever control. 
Pendant control 
Tape control 


and a variety of combinations of the three for 
flexibility of control suited to the type of 


work required. 


Forexample . . . The Multiple Control Pendant 
selects speeds, feeds, unit travels, rapid traverse 
of head, table, saddle and spindle, plus the 
rotation of the spindle forward and reverse, 
jog and stop. Speeds and feeds can be pre- 
sélected while the machine is in operation. 

Practical applications of these controls are 
spelled out in a new catalog. Write Lucas 
Machine Division, The New Britain Machine 
Company, 12302 Kirby Avenue, Cleveland, 


Ohio. When you think of flexibility . . . 


ree 


ee& 
¢ 
Fan 


think of... 
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Automate your presses... 
for BIGGER profits! 


Increase your production, improve the quality of 
your products and get your manufacturing costs 
down—with your present equipment. 

This happy position is being enjoyed now by 
users of Sheffield PRESS-PACERS—demountable 
transfer devices which automate any straight side 
press or line of presses. Parts can be transferred 
from die to die in one press, or between presses in 
lines up to more than 125 feet long. 

One press can be made to do the work of as 
many as five or six presses, reducing equipment 
and space requirements. The number of transfer 
operations is limited only by the capacity of the 
press or line of presses involved. Automatic hand- 
ling from press to press prevents scrap generated 
by manual handling. 

PRESS-PACERS are completely flexible. They 
have been tooled to handle interchangeably as 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems * 
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many as seven parts. Model or engineering changes 
do not obsolete a PRESS-PACER-—they only in- 
crease its value. 

Blanks, pre-drawn parts, sheet and coil stock 
may be used, as desired. Feed fingers are inter- 
changeable—feed distance is adjustable. 

Sheftield provides complete single-source respon- 
sibility in PRESS-PACER production including 
(1) design and build tooling, (2) building of stand- 
ard PRESS-PACER, (3) provision for minimum 
scrap and scrap removal, and (4) installation in 
your plant, warranted to perform to specifications 
and your satisfaction. 

You can see eight different PRESS-PACER in- 
stallations right in your plant by means of a sound 
movie in color—and discuss your opportunity for 
savings with a factory engineer . . . write, wire or 
phone Contract Manufacturing Division. 

i, pS 


The y 4 
SHEFPETELD 


= wi Hz Dayton 1, Ohio 


Cy Ks Rd “al 


en , 


Corporation 
} 


A subsidiary of The Bendix Corporation 


Machine Tools « 
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...LIQUID 


lf you make equipment that fills cans 
with chocolate or consomme, prune juice 
or pop, equipment made of Stainless 
Steel will do it fast, dependably, cleanly. 
The Votator* piston filler shown here 
happens to be filling cans with chocolate. 
Made of Stainless Steel, this filler can’t 
harbor germs because Stainless Steel 
has a smooth, pocket-free surface. It is 
easily cleaned, too, so the strict stand- 
ards of cleanliness that are mandatory 
in any food processing plant are easily 
maintained. Stainless Steel’s resistance 
to corrosion makes it ideal for liquid ap- 
plications. 


*VOTATOR is a registered trademark of the Chemetron Corporation. 


SOLID... 


If you make equipment that processes 
solids like peanut butter or shortening, 
Stainless Steel can make your job easier 
and more profitable. This system makes 
peanut butter... and it makes it 
creamier. It takes whole peanuts in one 
end and grinds them, then Votator equip- 
ment heats them, cools them and turns 
out the finished product, ready for sand- 
wich or cracker, at the other end. Here, 
Stainless Steel is used in the heads and 
shaft of the heat transfer area to assure 
maximum cleanliness. In a sealed unit 
like this one, corrosion could be a prob- 
lem so Stainless Steel’s inherent corro- 
sion resistance is put to good advantage. 





(ss) Stainless Steel... 
no other metal makes 
such a material 
difference in 
so many applications 











This mark telis you a product is made of modern, dependable Steel. 


FIIIIIIITG 


...and in between 


No material can match Stainless Steel's versatility. Stain- 
less Steel offers designers and fabricators a unique 
combination of properties: superior strength, extraor- 
dinary corrosion resistance to an enormcus variety of 
materials, outstanding properties at high temperatures, 
and attractive appearance. It is easily fabricated, and 
because Stainless Steel lasts longer, actually costs less 
in the long run. 

For unmatched efficiency, durability, ultimate economy, 
specify Stainless Steels . . . no other metal makes such 
a material difference in so many applications. 


If you have a selection or delivery problem, ask your 


USS representative or nearest Steel Service Center. 
USS is a registered trademark 





United States Stee! Corporation — Pittsburgh: 
American Stee! & Wire—Cieveland 

National Tube—Pittsburgh 

Coilumbia-Geneva Steel — San Francisco 

Tennessee Coal & iron— Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 











Write for Bulletin 159 


@ You can chop your time costs with auto- 
matic set-ups on this new Avey machine, 
and still take advantage of the low cost and 
flexibility of a standard unit. 

Adjustable rapid power traverse, feed, 
and rapid return of the spindle are the fea- 
tures which permit automatic transfer or 
rotary index fixturing. 

At the same time, you get adjustable 
feeds, speeds, table travel, head travel, and 
Avey’s advanced spindle construction. 

The machine is available with No. 2, 3, 
and 4 Morse Taper; | to 3 HP motors; sin- 
gle or multiple spindles. Your request for 
additional information will be promptly an- 
swered. Avey Division, The Motch & Merry- 
weather Machinery Co., P. O. Box 1264, 
Cincinnati 1, Ohio. 
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Metallurgical Memo from General Electric 


General Electric announces 
pre-honed CARBOLOY. inserts 


Now you get more predictable 
tool life... lower cost per cutting edge 
..-no hand-honing cost! 


Ready-to-use... honed to a precise 
Pm ome 4 ACIONE CHAMTER radius... promise BETTER PROFITS 
Hand-honing is inaccurate, Chamfered, or ground-flat, THROUGH BETTER TOOLING 
and time-consuming—fre- edges are geometrically weaker 


quently results in premature than a radius and are more Now General Electric Carboloy inserts are pre-honed 

chipping and breaking. easily chipped or broken. at the factory! Here’s what it means to you: 
1. An insert with edges honed to precise radii gives 
the strongest geometric shape to withstand cutting 
pressures. This reduces chipping — increases the 
Unhoned or as-ground in- - ag predictability of tool life. Hand honing cannot achieve 
serts show rough edges— me a precise radii— G-E pre-honing can . . . and does! 
result in unpredictable 2. Since chipping is minimized, fewer cutting edges 
tool life due to chipping. are wasted. The result is lower cost per cutting edge. 
3. Since inserts come pre-honed and ready-to-use, 
the labor cost of hand honing is eliminated. This 

UNHONED EDGES more than offsets the charge for pre-honing. 
4. Pre-honed Carboloy cemented carbide inserts have 
standard edge radii honed to a greater or lesser de- 
gree, depending on the job to be done. You'll know 

the honing is right! 

Ask your Authorized Carboloy Distributor about 
pre-honed Carboloy inserts, convertible seats, tool- 
holders, and brazed. tools. Or, write: Metallurgical 
Products Department of General Electric Company, 
11149 E. 8 Mile Street, Detroit 32, Michigan. 





TOPS IN TOOLING QUALITY 


From the research and quality-control facilities 
of the Metallurgical Products Department of 
General Electric comes the outstanding quality 
tooling line in the metalworking industry. The 
new Carboloy pre-honed inserts, as well as the 
complete line of Carboloy toolholders, inserts, 
insert seats, convertible seats, and brazed tool- 
ing, are designed to meet every tooling need 
efficiently and economically. 


CARBOLOY. 


CEMENTED CARBIDES 











METALLURGICAL PRODUCTS DEPARTMENT 


Shown here, both under magus al GENERAL @® ELECTRIC 


cation and egeeeny. is an edge 
of the new arboloy peo nenee = CARBOLOYe CEMENTED CARBIDES 
a us is geometrically ides MAN-MADE DIAMONDS + MAGNETIC MATERIALS 


to minimize chipping, extend tool 
life many times. THERMISTORS + THYRITE® * VACUUM-MELTED ALLOYS 
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(Advertisement) 


Cold heading is a high-speed, high-volume process even with in- 
tricate parts requiring secondary operations. Die sets are not ex- 
pensive—set-up time is moderate. Scrap is no factor. Cold working 
improves mechanical properties. Use the handy chart and com- 
parative data covering 14 suitable Anaconda alloys to open the 
door to some sizable savings. Take a second look at the way you're 
making parts like those at the right—and connector components 
in electrical controls—and bases for semiconductor devices. 


Fast, low-cost cold heading with these Anaconda 
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1000 psi 0.2% Offset, Strength, Area, index, % 
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Commercial Bronze-14 
90 Cu, 10 Zn 


Red Bross-24 
85 Cu, 15 Zn 
low Bross-32 
80 Cy, 20 Zn 
Bross-42 
70 Cx, 30 Zn 
Yellow Bross-58 
65 Cu, 35 Zn 
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Cupre Nickels 
<upro Nickel, 10%-755 
88.35 Cu, 10 Ni, 1.25 Fe, 0.4 Mn 


Cupro Nickel, 20%-712 
79.5 Cu, 20 Ni, 0.5 Ma 
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Nickel Silvers 
Nickel Silver, 18%-716 
72 Cu, 9.75 Z:, 18 Ni, 0.25 Ma 


Nickel Silver, 1 
65 Cu, 22.75 
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Phosphor Bronze, (A)-35! 
94.75 Cu, 5 Sn, 0.25 P 

Phosphor Bronze, (C)-353 

91.75 Cu, 8 Sn, 0.25 F 


Phosphor Bronze, bag x 
89.75 Cu, 10 Sn, 0.25 P 


St 88 
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leaded Copper-126 
99 Cu, 1 Pb 
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98.25 Cu, 1.5 Si, 0.25 Mn 8 
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*The temper designations ‘‘A'’ and “‘B'’ hove no commercial significance. 


This table includes results of ages tension tests made in Anaconda labora- 


tories. It is a useful guide to t 


Each alloy is shown in two standard 
tempers, A (4 hard) and B (‘2 hard). 
These designations show the amount of 
mechanical strengthening the alloy has 
heen subjected to before cold heading. 
Though it is assumed that the cold head- 
ing process enhances these values, the 
preheading values are widely used in de- 
sign—to be on the conservative side. The 
tempers obtained by wire drawing rep- 
resent the following cold reductions: A 
about 20%; B, just under 40% 

“Plasticity Index” is a useful indicator of 
the amount of cold work an alloy will take. 
It is the ratio of proportional limit to ulti- 
mate tensile strength expressed in per 
cent. A low value of the index indicates 
that a large part of the total stress range to 
fracture is devoted to deforming the alloy 
plastically. Thus an alloy with a low value 
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1e right copper alloy for a cold heading job. 


flows more easily during the cold heading, 
and parts made from it can be designed 
with greater complexity of shape. For best 
formability, a low plasticity index should 
be coupled with a high percentage reduc- 
tion in area—to minimize shear fracture. 
The effect of alloying elements on me- 
chanical properties is clearly seen in the 
table. The main purpose of alloying cop- 
per is to increase ultimate and yield 
strengths. Alloying has other important 
effects, but the table shows how these 
alloying elements influence the balance 
between increased strength and formabil- 
ity in cold heading. In the selection of an 
alloy for cold heading, this interplay is 
usually the major consideration—with fac- 
tors like corrosion resistance, color, sur- 
face finish, and cost playing supplementary 
roles. 


WHAT ALLOYING ELEMENTS DO — Addition 
of a second element, or a series of ele- 
ments, to copper affects the crystal 
structure so that flow in certain direc- 
tions becomes difficult except by going 
to higher stress levels. The effect de- 
pends not only on the element added 
but on its proportion in the matrix. 
Here are brief descriptions of how the 
various major alloying elements influ- 
ence the engineering behavior of cop- 
per metal: 

zinc plus copper makes brass up to 
20%, the “low brasses”; from 20% to 
about 35%, the “high brasses.” The 
addition of zinc substantially improves 
strength, yet the metal retains good 
formability (a low plasticity index 
with high reduction in area). Mallea- 
bility does, however, decrease as the 
percentage of zinc increases. The dia- 
gram on the next page illustrates how 
a choice is made between alloys of 
similar zinc content. Thermal and elec- 
trical conductivity decrease as zinc 
content increases, and color changes 
from reddish hue to greenish yellow. 
NickEt, the principal alloying element 
in the cupro nickels, improves resis- 
tance to corrosion. In the nickel silvers, 
nickel and zinc also control color. As 
nickel content increases, color moves 
from brass shades to silver white. Both 
cupro nickels and nickel silvers have 
high percentage reduction in area. 
Their slightly higher plasticity index 
tends to reserve their use to parts re- 
quiring exceptional corrosion resis- 
tance. 

TIN as the main alloying element in the 
phosphor bronzes contributes high ten- 
sile and yield strengths, along with ex- 
cellent fatigue resistance. For cold 
heading, the biggest advantage of 
phosphor bronzes is their favorable 
combination of low plasticity index and 
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alloys can solve more problems than you realize 


high reduction in area—second only to 
the straight brasses. Electrical and 
thermal conductivities drop as tin con- 
tent increases. 

ufAD enhances the machinability of 
copper by acting as an embrittling 
agent, correspondingly reducing the per 
cent reduction in area, but with little 
effect on the plasticity index. For cold 
heading, this means that even though 
the plastic range is great, there is a 
limiting amount of work hardening that 
can be reconciled with shear strength. 
Though it is not recommended for 
shapes where shear forces predominate 
in the cold heading operation, Leaded 
Copper-126 has some very interesting 
advantages. It has an electrical conduc- 
tivity rating of 98% IACS and a ma- 
chinability rating of 80 (free-cutting 
brass = 100) for economical secondary 


operations. It offers a possible means of 


1000 








Load pounds 








2 


Strain, per cent 


Which is more ductile—70/30 brass or 
65/35 brass? These load-strain curves on 
the two alloys in temper A (% hard, 18% 
reduction ) shows 70/30 cartridge brass is 
slightly more formable—because it begins 
to flow plastically sooner than the 65/35, 
yet continues to deform to a higher ulti- 
mate load. Thus the plasticity index is 
lower. This, combined with higher per cent 
reduction in area, makes 70/30 a better 
choice when shear is a major factor. 


reducing the cost of electrical connec- 
tor components, where shape and toler- 
ances are within the range of cold 
heading capabilities. 

SILICON content of 1.5% adds tough- 
ness to copper and improves its ductil- 
ity — providing a combination of plas- 
ticity index and reduction in area 
favorable to cold heading. Such an 
alloy is well-suited to impact applica- 
tions, particularly where very low tem- 
peratures are met, as in cryogenic 
equipment. As the lower copper-silicon 
alloys work-harden less rapidly than 
those of higher silicon content, Ever- 
dur-1015 (shown in the table) was 
developed for cold headed parts, espe- 
cially where secondary operations, like 
roll-forming of threads, are required. 
UPSET RATIO IS IMPORTANT — The alloys 
and alloy groups shown in the table are 
all suitable for cold heading. Often, 
however, the precise strength level or 
the exact service conditions are not 
known. Then the best guide is the ap- 
proximate amount of cold work needed 
to form a given upset. This is the upset 
ratio—the ratio of final upset diameter 
to the original wire diameter. 

WHEN UPSET RATIO IS FROM 2 TO 3, only one 
or two blows are usually necessary, and 
the choice of material is not critical. 
Any alloy from the table, in any temper, 
will be suitable. 

WHEN UPSET RATIO APPROACHES 4.5 TO 5, 
two or more blows are necessary, and 
selection of material becomes critical. 
Choice is usually made after trial head- 
ing of one or more possible combina- 
tions of alloy and temper. 

FOR UPSET RATIO OVER 5, multiblow or 
progressive heading must be em- 
ployed, and annealing between blows 
may be necessary. Here only alloys 
with the most favorable combination 
of plasticity index and per cent reduc- 
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tion in area should be considered. 
SEMICONDUCTOR BASES. As quantities of 
these components soar, cold heading 
should be considered for economical 
production. Many of the copper alloys 
offer the high electrical and thermal 
conductivities needed. But severe heat 
cycling in manufacture rules out the 
cold heading alloys listed. The metal 
must be deoxidized or oxygen-free to 
resist hydrogen embrittlement. For 
secondary operations, it must also have 
good machinability. And where high 
torque is used to tighten the base to 
the heat sink, it must in addition have 
high strength. Various combinations of 
these properties are found in such al- 
loys as DLP Copper-104, OFHC* Cop- 
per-120, Tellurium Copper-127, and 
Chromium Copper-999 — all available 
as cold heading wire. 

TECHNICAL SERVICE. Although Anaconda 
American Brass does not produce cold 
headed parts, it does make cold head- 
ing wire in the wide variety of alloys 
and tempers required. Anaconda has 
specialists in this field to help you 
select the right material for your job. 
Simply give us a sample, sketch, or 
description of the part or parts—along 
with service conditions, quantities, 
properties required — for a recom- 
mendation. See your Anaconda repre- 
sentative, or write: Anaconda Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont. 6052 


*Trademark American Metal Climax Inc. 


ANACONDA” 


COPPER AND COPPER ALLOY 
COLD HEADING WIRE 


Anaconda American Brass Company 


CIRCLE 190 READER SERVICE CARD 41 








CIRCLE 191 READER SERVICE CARD 


IT PAYS TO STANDA 


Lee 


pa 


& ie 











RDIZE ON STANSCREW 


~~ 


Stanscrew fasteners add to reliability 
C7777) i appliances 


Speed Queen laundry appliances are built to 
take a beating. In these automatic washers and 
dryers, components are necessarily subjected to 
vibration, heat, moisture, and customer abuse 
. .. must withstand punishment year after year 
if Speed Queen’s outstanding reputation for 
quality is to be upheld. 

For example, consider the socket set screw 
being inserted on the motor pulley above. 
Should this loosen, the customer would have to 
pay for a service call . . . and Speed Queen would 

ave to pay in consumer dissatisfaction. There- 
fore, to maintain rigid quality standards, Speed 
Queen has chosen Stanscrew fasteners for this 


i 


and other demanding applications. 


Despite their high standards of quality, 
Stanscrew fasteners are economically priced. 
And they are offered in a comprehensive selec- 
tion of over 5,500 different types and sizes to 
meet the overwhelming majority of all fastener 
requirements. All 5,500 are quickly available 
through your local Stanscrew distributor. 

Call your Stanscrew distributor today. He will 
arrange a visit from a Stanscrew fastener specialist 
who can often suggest ways to cut assembly or 
fastener costs... for example by substituting an 
inexpensive standard fastener for a costly special. 


STANSCREW FASTENERS 


GVuVYV 


STANDARD SCREW COMPANY 
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CHICAGO | THE CHICAGO SCREW COMPANY, BELLWOOD, ILLINOIS 
HMMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD , CONNECTICUT 
WESTERN | THE WESTERN AUTOMATIC MACHINE SCREW COMPANY, ELYRIA, OHIO 


2701 Washington Boulevard, Bellwood, Illinois 
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A Little Puff of Air Is All It Takes 


«++ to cut tooling costs 71%, increase produc- 
tion 400% and entirely eliminate your jig 
costs! 

When you inspect the new AMERICAN Posi- 
tioning Table, you'll find a brand new concept in 
numerical control! 

No steel fingers feel and wear the Mylar tape. 
Entire blocks of information are read at once 
. «+ by low pressure air . . . instantly positioning 
and holding the table without mechanical clamps. 

In addition to extremely fast and error proof 
positioning, the American Positioning Table 
gives you accuracy of +.00025” and repeatability 
of +.00005” without fail! 

Designed by The American Tool Works Com- 
pany in conjunction with Sperry-Gyroscope elec- 
tronic engineers, your American ultra-precision 
Positioning Table is simple to operate and en- 
tirely safe from human error. 


THE AMERICAN 


Ask your American Distributor about “Toolease”, 
our leasing plan under which an American Posi- 
tioning Table and American Hole Wizard Radial 
Drill can improve your production . . . while it 
pays for itself! Or write Section 162 at the address 
below. 

Ask for Bulletins 700 and 801, 


TOOL WORKS COMPANY 


PEARL STREET AT EGGLESTON AVENUE + CINCINNATI 2, OHIO 
CIRCLE 192 READER SERVICE CARD 





You get these benefits... 
* prompt delivery 
* competitive pricing 


*kany external mounting to 
meet your requirements 


When you BUY 


VICKERS 
EY DARAULIC 


CYLINDERS 


Typical of custom designs that can be 
furnished readily from Vickers new 
cylinder facility is this model built with 
extra rigidity and strength at both rod and 
clevis ends to overcome side loadings. 
For added corrosion resistance, stain- 
less steel clevis pins, piston rods, retain- 
ing screws and grease fittings are used. 


Standard Models for Operation to 3000 psi 


“- com” Flange Mounting 
inge 


— (Head End) 
Lug Mounting Double Ended Rod  * 
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Choose the cylinder “outside” that’s best for your installation—Vickers offers you a wide 
selection of standard mountings plus an almost unlimited range of special configurations. 
Alternate rod end threads . . . straight thread port connections . . . extra barrel lengths for 
bearing support . . . are among many available options. 

@ Working pressures to 3000 psi (non-shock) 

e Hard chrome plated, ground and polished, high-strength alloy steel piston rods. 

e Large ports hold pressure drop within desirable limits. 

e Fast, accurate parts replacement is assured because all cylinders are individually registered. 

@ Honed barrels of heavy walled seamless tubing minimize friction and wear. 

e Cushions can be provided—either head, rod or both ends. 


e Your choice of automotive step-cut piston rings for maximum life or low friction “‘T”’ 
rings for applications requiring minimum leakage. Full size cast iron piston for maximum 
bearing support with either type seal. 


e Synthetic rubber wiper ring is standard-—metallic wipers available. 
e Two large wrench flats on rod are standard—additional flats available on request. 
e Fully meet JIC specifications. 


New, separate plant facilities—devoted exclusively to the design and manufacture 
of hydraulic cylinders—assure prompt individual attention to your orders. 
Service stocks are maintained at all Vickers warehouses in the U.S. and Canada. 
For more application data and installation dimensions, call or write today for 
Bulletin 60-68 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1410 . Detroit 32, Michigen 


FOR PROMPT SERVICE CALL: 


DETROIT CINCINNATI INDIANAPOLIS PHILADELPHIA (Area) SAN FRANCISCO (Area) 
TOwnsend 8-0272 MAin 1-1756 CLifford 3-3535 LOwell 6-7900 ATlantic 4-7106 


ATLANTA CLEVELAND LOS ANGELES (Area) PITTSBURGH (Area) SEATTLE 
TRinity 4-0187 2-0837 EVergreen 2-3366 ORegon 8-2503 LOcust 1-3504 MUtual 2-6950 


BIRMINGHAM GRAND RAPIDS MILWAUKEE ROCHESTER ST. LOUIS 
TReemont 1-9531 GLendale 6-1146 UPtown 1-0860 LOcust 2-5384 PArkview 1-4311 


CHICAGO (Area) HOUSTON NEW YORK (Area) ROCKFORD WORCESTER 
POrter 6-2900 JAckson 2-9623 DRexel 6-3500 WOodland 2-0615 SWift 8-3706 


Standard Models for Operation to 3000 psi 


(Rod End) 
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4 
A prooucige SKILL 


the complete line For Butterfield 
end mills, delivery time is short, service life 
is long. That's true of all other Butterfield 
tools: drills, reamers, taps, dies, counter- 
bores, cutters, hobs and carbide tools. 
Phone for these, or for technical aid. Ware- 
houses in Chicago, Detroit, Fort Worth, Los 
Angeles, New York and San Francisco. 
Call your Butterfield Distributor. 


BUTTERFIELC 
Kekokz 


Ty bag OM gy 4s 
igelo1 se — 


BUTTERFIELD 


DIVISION, Unior Twist Drill Company, Derby Line, Vt. 
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The J&L Model E-2 Automatic Form Grinder 
with PERPETUAL FORM CONTROL through a full 12” width! 


J & L’s new Model E-2 Automatic Form Grinder 
offers a combination of features that add up to 
unprecedented production efficiency. 


Wide range of work speeds, from 50 to 1500 
R. P. M. New unitized headstock has a constant- 
speed AC motor, with fast cycling achieved by 
means of an electric clutch and brake. Proper 
surface speeds available for all diameters up to8”". 


Completely automatic cycle, with automatic 
positive size control. High-speed approach, 
variable feed, spark-out and withdrawal are 
positively controlled through simple cam action. 


JONES & LAMSON 


e New Grinding Features... 


e New Grinding Efficiency 





Wheel slide is held against a positive stop with 
uniform hydraulic pressure. 


All kinds of wheel trueing, including PFC 
through 12” width. All types of J & L diamond 
dressers are available. Also, crush dressing for 
wheels up to 4” in width. In cemented diamond 
particle cutters for continuous wheel forming, 
bs are sensational new capacities up to 12” 
wide. 


Capacities up to 31”, for recision shaft work. 
Swivel- -type platen up to 15°. Up to 31” between 
centers. Equally suitable for chuck work. 


ob) “se — 


For detailed information, 
write today for Form 5916. 


MACHINE TOOL 
yy —— 


Jones & Lamson Machine Company, 502 Clinton Street, Springfield, Vermont 
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FOR THAT EXTRA EDGE IN PRODUCTION! 


3% TIMES MORE 
END MILL PRODUCTION 
with the New B&S Thriftmill 
in Competitive Shop Tests! 


20% Lower Initial Cost, Superior Microfinish — 
and Less Downtime also Proved using new 
B&S Thriftmill.® 











LENGTH OF CUT 


WITH B&S 
THRIFTMILL 


TEST DATA 


MATERIAL: 


MATERIAL: A1S1-D3 
oil hardening tool steel. 
Hardness, Rockwell 
C-18. 

BOTH END MILLS 


LENGTH ; Sy" Dia, 4 flute. 

OF CUT ‘ 

WITH BRAND CUTTING DATA 

“xX” END MILL CHIP | TABLE | DEPTH | WIDTH | LENGTH 


RPM LOAD FEED | CUT CUT CUT 





= 








B&S Thriftmill ® 325 00125 | 1%” yn" 54" 








BRAND “X" End Mill | 325 00125 | 1%" 4" y," 15” 
































WEAR LAND ON O.D. OF TOOL WEAR LAND ON CUTTING POINTS 


ry tel rT TI) anf MICROFINISH AFTER TESTS 





—+ —-+-— + ——- +— + —— 


‘/|_| | Let ag Hi Sa OD GO GE ee SD B&S Thriftmill, bottom of slots, RMS 35. 


y 1 1 yg 07s} “ttt B&S Thriftmill, sides of slots, RMS 30-38. 

- —_+—_} a Qed se oe 

a at a 31—4— aS BRAND “X” End Mill, bottom of slots, RMS 70-100. 
5° 10° 15” 20° 25° 30” 35° 40" 45° SO” 55” 5” 10” 15” 20° 25” 30” 35” 40” 45” 50” 55” 60" BRAND “X” End Mill, sides of slots, RMS 40-60. 

LINEAR INCHES CUT LINEAR INCHES CUT 

The initial economy of the new B&S Thriftmill, together There are 1065 different “standard” off-the-shelf B&S end 

with the proven production benefits engineered into this mills to choose from. End wonder, worry and wait—take 

fine tool, gives a competitive advantage to all B&S Thrift- advantage of B&S tooling superiority and speedy service— 

mill users. Now available in 2 flute, 4 flute, single and call your B&S Distributor now. 

double end. 











Send for “Condensalog” to: Cutting Tool Division, Brown & Sharpe Mfg., Co., Providence 1, R. I. 


Brown & Sharpe; Nilo 


HIGH SPEED STEEL CUTTING TOOLS CARBIDE CUTTING TOOLS 





AT LAST! THE FIRST COOLANT 
THAT POSITIVELY ELIMINATES 


RANCIDITY AND RUST 


. while preventing Dermatitis better than any coolant ever marketed 


TWIN OKCOL 


with HEXACHLOROPHENE os rec. .m, sinear corp, u.s. Patent 2,535,077) 


MALAI ING OPERATIONS: ee neal removing 
quality and extraordinary lubricity afford faster produc- 
tine aed ‘tonger tool life 


GRINDING OPERATIONS: TWIN-KOOL's remarkable cool- 


ing and wetting-out qualities enable you to operate 
without wheel loading. 


Agents’ Inquiries Invited 


Modern chemistry has scored an advance of extreme interest to a cost- 
conscious metal-working industry. New TWIN-KOOL, with Hexachloro- 
phene, the miracle additive, not only gives you a cooling performance 
unequaled by any other present formula, but prevents rancidity, Derma- 
titis and rust, the three most common deterrents to proper coolant 
performance. Wt.en mixed with water, TWIN-KOOL produces a brilliant, 
clear red, true solution, not an emulsion. Your operators see their work 
clearly at all times. Thoroughly field-tested and proven over the past 
two years, TWIN-KOOL is now available for immediate shipment in 
quantity. Order today in 55 gal. drums, or take advantage of the free 
offer. Test TWIN-KOOL in your own machines now. 


FREE! USE THE COUPON BELOW FOR A FREE TEST SAMPLE! 


(Enough TWIN-KOOL to make up to 40 gal. of grinding solution 
or up to 15 gal. of cutting solution.) 


TWIN SPECIALTY OIL CO. 
P.O. Box 158 - Merion Station, Pa. 


Gentiemen: 

Please forward your free test sample of TWIN-KOOL with 
Hexachiorophene to my attention. | am interested in using 
itfor (1) GRINDING [) MACHINING [(j BOTH 


POG craccnemeninininisstacisnpemnanititmmmcicniegtigitgaain GUE OTT 
FIRM 
ADDRESS 


FILL-IN AND MAIL COUPON TODAY! 
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Gage Blocks of CARMET Chromium Carhide 


for new standards 


of dimensional control! 
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For enduring, ultra micro-accurate surface 
finishes and dimensional stability, CARMET 
Chromium Carbide represents the ultimate gage 
block material. 


Harder by nature than steel . . . next to a diamond 
in hardness, yet far tougher . . . Chromium 
Carbide Gage Blocks withstand rougher use, 
eliminate costly dimensional errors, and cut 
frequency of calibration and replacement. They 
have a thermal coefficient of expansion similar to 
steel. Fingerprints are not harmful. 


Lightweight, non-oxidizing, possessing superior 
“wringability” and a stable, fine grain structure 
that takes and holds a mirror-smooth gaging 
surface .. . CARMET Chromium Carbide in 
gage blocks is leading the way to rigid new 
standards of dimensional control. 


Carmet doesn’t make gage blocks, but furnishes 
the chrome carbide to the progressive 
manufacturers who do. 


A precise blend of extremely hard, finely divided 
carbides of chromium with a nickel binder, 
CARMET Chromium Carbide assures predictable, 
consistent behavior and unmatched uniformity 
from piece to piece. 


These same unique characteristics make 
CARMET Chromium Carbide an important 
material for extrusion dies, valve seats, sealing 
rings, chemical processing equipment . . . or any 
other application where resistance to oxidation, 
corrosion, abrasion, erosion or chemical attack 
may be involved. For more information, 

contact your local Allegheny Ludlum CARMET 
representative, or write: Allegheny Ludlum 
Steel Corporation, Carmet Division, AM10-1 
Ferndale, Detroit 20, Michigan. a 


~~ CARMET +r 


CEMENTED CARBIDE. DIVISION OF ALLEGHENY LUDLUM 
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How 
to Prepare 
a Numerical 
‘Ofeyelane) 
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(An Industrial Revolution In One Easy Lesson) 


This is the Friden Flexowriter: a heavy-duty, automatic 

electric typewriter, with an integral tape punch and tape 

reader. There is no faster, easier or better device for coding 

paper tapes. Here’s why: 

1) The keyboard is standard; any competent typist can 
master the other controls in less than an hour. 

2) The operator types a visual proof as she makes the tape; 
errors are caught and corrected immediately. 

3) Automatic parity check guarantees against mis-coding. 

1) Tapes can be double-checked (or quickly duplicated) by 
running them through the reader. 


For all these reasons, the great majority of machine tool 
manufacturers either have standardized or are now stand- 


ardizing on the Friden tape reader with Flexowriter input. 
Take it from the pioneers in numerical control: punched 
paper tape is the best input; and in punched paper tape, 
Friden is by far the leader. 


In business, communications, graphic arts, and now in heavy 
industry, Friden source data systems build a new concept. We 
call it PRACTIMATION: automation so hand-in-hand with 
practicality there can be no other word for it. 


rriden 


©0960 FRIDEN, INC. 


FRIDEN, INC., SAN LEANDRO, CALIFORNIA: SALES, SERVICE AND INSTRUCTION THROUGHOUT THE U.S. AND THE WORLD 
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Carbon-restored bars emerge from controlled atmosphere furnace prior to cold drawing. 


J&L announces industry’s most modern 
controlled atmosphere furnace for cold finished bars 


This new continuous controlled atmosphere furnace 
is the latest and most important addition to J&L’s 
wide range of heat-treating facilities for cold fin- 
ished bars. It makes possible a major increase in 
production of accurately and uniformly heat-treated 
cold finished bars — so important to producers of 
finished parts, who depend upon consistent proper- 
ties throughout the bar, from bar to bar, and from 
shipment to shipment. The new furnace provides 
extremely accurate—yet flexible—control of heating 


This Steelmark identifies products made 
of steel. Place this mark on your prod- 
ucts. And — look for it when you buy 


and cooling. Flexibility is made possible by the 
division of the furnace into several automatically 
controlled chambers. Bars can thus be treated to 
match exactly each user’s requirements for strength, 
hardness, and structure. These characteristics can 
be reproduced throughout different lots of steel. A 
principal function of the new furnace is carbon 
restoration annealing; other thermal treatments 
include bright annealing, spheroidize annealing, 
and normalizing. 


Jones & Laughlin Steel Corporation 


3 Gateway Center, Pittsburgh 30, Pennsyivania STE £ i 








New Holland Machine Company saves on drive 


shaft cost. By selecting J&L’s Electreat C-1144 cold 
finished bars for the feeder drive shaft of a new hay baler, 
New Holland Machine Company met high standards for 
strength while saving money on the cost of the part. 
Electreat’s high minimum yield strength (120,000 p.s.i. 
required in this case) and uniform hardness eliminated 
the need to use a larger diameter carbon steel shaft or an 
expensive alloy steel. Due to the high yield strength and 
uniform quality of Electreat, New Holland reports very 
satisfactory field performance from their shafts. 


This new continuous controlled atmosphere furnace 
gives J&L greatly enlarged capacity for precision heat 
treatment of cold finished bar stock. Automatic control 
of furnace atmosphere, heating, and cooling results in 
a very uniform structure for the annealed bars. 


Electreat is an exclusive J&L method of heat-treating 
cold finished bars by exceptionally accurate control of 
heating, quenching, and tempering. Individual bars are 
fed continuously through an induction coil, then quickly 
cooled and tempered to obtain desired mechanical 
properties or hardness. Electreat gives a high-strength 
bar with superior ductility and uniform hardness. 
Improved notch toughness enables parts to withstand 
shock loads in service; provides greater strength than 
conventionally heat-treated carbon steel at lower cost 
than alloy steel for many products. w 





Sub-contracting 


precision parts, assemblies 


‘and machines like these... 


is our business! 
(but we want more of it) 


We'd also like to prove to you what our 
completely integrated manufacturing facilities* can 
mean to you in terms of lower costs, faster delivery, 
and complete satisfaction. 


TMW’s facilities and 65 years’ experience 
in high-precision (tolerances to tenths) manufacturing 
are available to you now, on a short or long-term 
basis. For details or a new Facilities File Folder, 
call or write today. 


Includes 1,000,000 sq. ft. of manufactur- 
ing space, 1200 modern machine tools, 
completely mechanized foundry (one of 
the world’s largest), 3000 skilled crafts- 
men with a corps of top designers and 
engineers. 


A TMW gray iron casting before and after precise 
machining, annealing and finishing operations were 
performed. 


Paint dispenser was gconomically mass produced for a 
major manufacturer in TMW’s modern shops. 


“The world’s first and only automatic stud fastener” 
... (another example of TMW precision machining and 
assembly) carries a LIFETIME guarantee. 


MACHINE WORKS 
Contract Division + Reading, Pennsy/vania 


“@ CIRCLE 202 READER SERVICE CARD 


Jato units, used on the “Honest John” rocket to make 
it spin, are machined to +.0002” tolerances and hydro- 
statically tested to meet strict government specifications. 


A CIRCLE 203 READER SERVICE CARD 





INNOCENTI mechanical division 





Continuous Mill in operation at 
DALMINE S.p.A. works in Costa Volpino, Italy 


continuous mill 


for the The Continuous Mill associated with the Stretch Reducing 
manufacture a “ — gene oe for — tubes from 3/3" to 
and trom 8 to 7" successfu meets present re- 
of seamless quirements for consistently higher callie the quantity. 
steel tubes @ Highest Capacity: the annual production can reach re- 
and pipes spectively 150,000 and 250,000 tons in the two versions. 
@ Highest yield: 93% - from billet to tube 
@ Complete automation: 1,5 man hour per produced ton 
@ Possibility to make tubes with 2,25 mm minimum thickness 
without stretching 
@ Extremely easy to operate 
@ Low installation costs in respect of capacity. 


These features make the Continuous Mill the most reliable 
tube making equipment for new installations or the moder- 
nization of the existing ones. 


MILANO Vic Pitteri 8! - tel. 23.93 @ ROMA Via Parigi 1! - tel. 487.051 e NEW YORK 43 West 
INNOCENTI ¢ 
61 Street - N. Y. 23 - tel. Columbus 5-7795 @ PARIS 6, Av. F. Roosevelt - Vill - tel. Balzac 03-5! @ 


LONDON U.K. Representative-Uganda House - 58/59 Trafalgar Square, W.C. 2 - tel. Whitehall 2075 @ 
CARACAS Edif. Sudameris Avenida Urdaneta y Fuerzas Armadas - tel. 545.461 


CIRCLE 204 READER SERVICE CARD 




















Trouble-free, positive-acting Wichita equipment helps 


cutoff press respond instantly and dependably 


The McKaymatic Die Shear Line, in use in 
warehouses and fabricating plants through 
out the world, handles coiled metal in most 
widths and thicknesses at a top speed of 
180 fpm. Especially important in the Line’s 
efficient operation is the Wichita Clutch 
and Brake on the four column cutoff press 
McKay Machine selected Wichita equip 
ment for this severe duty cycle press 


because it can guarantee one stroke action 
with a positive stop at the top of the press 
stroke, and because of the equipment’s 
quick response 

For all types of precision, heavy-duty 
assignments you can depend on Wichita 
Clutches and Brakes call on a Wichita 
Engineer to help you solve your particular 
drive problem 


Contact your nearest Wichita Engineer. 


Clutch & Control Engineering Co., Livonia, Mich 

Fremont & Lewis, Inc., Cincinnati, Ohio 

W. G. Kerr Company, Pittsburgh, Pa 

Smith-Keser & Co., Avon, Conn., 
Philadelphia 44, Pa., and New York, N. Y 

Frank W. Yarline Co., Chicago, Illinois 

Larry W. McDowell, Long Beach, California 

Andrew T. Lobel, Denver, Colorado 

Robert R. King Co., Cleveland, Ohio 

Norman Williams, Houston, Texos 


Allied Transmission Equipment Co., 
Kansas City 8, Missouri 

Donald E. Harman, Dallas, Texas 

C. Arthur Weaver, Richmond, Virginia 

Malcolm S. Cone, Memphis, Tennessee 

Dominion Power Press Equipment, Ltd. 
Burlington, Ontario, Canada 

R. E. Kunz, Seattle 4, Wash 

Norman Rupp Co., Portland 4, Ore 

Bates Sales Co., St. Lovis 1, Mo 
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COLLETS - FEED FINGERS - PADS 


For Your 


Automatic Screw Machines — Turret Lathes — 
Chucking Machines — Tool Room Lathes — Millers and Grinders 


Write for 
Descriptive 
Literature and Prices 


Stock Delivery 


For: Brown & Sharpe, Cleveland, Cone, Davenport, Greenlee, Acme Gridley, National Acme, New Britain, 
Warner & Swasey, Jones and Lamson, Gisholt, Bardons & Oliver, Foster, Morey, Simmons, Ames, Atlas, Cushman, Hendey, 
LeBlond, Pratt & Whitney, Monarch, Bridgeport, South Bend, Kearney & Trecker, Linley, Van Norman, and others. 


vs 
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HIGH SHEARING 
SPEED -—up to 


18,000 cuts per 
8 hour shift. 


CLEAN, SQUARE 
CUTS — Shows up 


hidden defects. 


COMPACT DESIGN 


— Saves floor 
space. 


AUTOMATIC FEED 
TABLES — availabie 


to your require- 
ments. 


‘BUFFALO’ 


BILLET SHEAR 


Now—enjoy peak production on your billet 
cutting jobs. This new ‘Buffalo’ Billet Shear 
is ruggedly-built for maximum years of de- 
pendable, trouble-free performance. Greatest 
output at lowest cost is assured by efficient 
high speed operation. Clean, square cut billets 


permit high quality finished forgings. Fea- 
tures include alloy steel frame, electrical con- 
trols and pneumatic automatic oiling system. 

For full details, including capacities avail- 
able, contact your machine tool dealer or 
write us direct. 


MACHINE TOOL DIVISION 
BUFFALO FORGE COMPANY 


Buffalo, New York 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


. 
| ‘Buffalo’ Air Handling 
Equipment 
to move, heat, cool, dehumidify 
~S and clean air and other gases. 


58 CIRCLE 207 READER SERVICE CARD 


Buffalo’ Machine Tools to drill, 
punch, shear, bend, slit, notch 
and cope for production 

.s of plant maintenance 


American Machinist/ Metalworking Manufacturing ° 


Buffalo’ Centrifugal Pumps 
t to handle most liquids and 

slurries under a variety 

of conditions 


‘ Squier Machinery 
to process sugor cane, coffee 
and rice. Special processing 
machinery for chemicals. 


October 17, 1960 





“WE'RE USING TAPE-CONTROLLED 
~ MACHINE TOOLS 


...T0 ACHIEVE GREATER PRODUCTION WITH A MINIMUM 
OF EQUIPMENT SO WE CAN DELIVER BETTER PRODUCTS 
TO THE GRAPHIC ARTS INDUSTRY AT COMPETITIVE PRICES” 


Adrian 0. Holmberg 

Executive Vice President, Manufacturing 
Miehle-Goss-Dexter, Inc. 

Chicago, Illinois 


Frank M. Bender 
Vice President, Manufacturing 
The Miehle Company 




















HOW GIDDINGS & LEWIS TAPE | 
ON SHORT RUNS AT MIEHLE-60S 
RII ea a 

.. AN INTERVIEW WITH THE MEN WHO TOOK THE 

AND SAVED AS HIGH AS $130,000 IN TOOLING FOR . 


Everybody's talking about tape control and inevitably mo 
But the lag time between talk and do is penalizing many 
in profits annually. 





7 For routing 
tear out 
on 
perforation. Miehle-Goss-Dexter, inc., Chicago, world's largest manufac 
ment, has gone further into tape-controlled machining than 
outside the aircraft industry. Their experiences in all phases 
justification before purchase to the operating and maintena 


a guidebook to other manufacturers who are “looking” at | 


The highlights are told here through an exclusive intervi 
Executive Vice President, Manufacturing, Miehle-Goss-Dex 
turing personnel of two divisions, The Miehle Company and 








GIDDINGS & LEWIS 


Question. What is the principal effect of 
numerically controlled machine tools on 
your manufacturing? 


Answer. Numerical control of machine tools 
has been a real break-through in counteract- 
ing continuously rising costs. 


In the five years since we bought our first 
tape-controlled machine, we have made tre- 
mendous strides in cost reduction, and the 
values are becoming more evident every day. 


Q. You say you bought your first tape- 
controlled machine five years ago. How many 
do you have in operation now? 


A. We bought a positioning table first. Now 
we are operating 19 numerically controlled 
machines throughout our three divisions. We 
have five Giddings & Lewis horizontal boring, 
drilling, and milling machines, including your 
new 6” model. Incidentally, we believe that a 
good place to start in tape is with a horizontal 
machine, both to gain experience and realize 
immediate large savings. 


Q. What prompted you to go into tape? 


A. There were a lot of factors. We wanted 
to do the same or more work with fewer ma- 
chine tools, to eliminate many jigs and fixtures, 
and to gain manufacturing floor space. 


We operate what are really large job shops 
an average run of a part seldom exceeds 50 


pieces. Miehle 
graphic arts i 
specially design 
and this sometit 


We sought to e 
involved in de 
maintaining nev 


750 


Q. Have your 
fits you anticip: 


A. Yes, indeec 
750 fixtures in « 
have fewer setu 
handling. We | 
improved accurs 


There are big sa 
design change or 
It takes from le: 
40 man-hours t 
“tool” with tape 
ber of operations 


We have a direc 
for manually cor 
machines. Befor 
Lewis at Miehle, 
tooling to produ 
we tooled for al: 
be machined on 
cost of only abou 










E CONTROL PAYS 
3055-DEXTER, INC. 


THE COMPANY INTO “TAPE” 
“OR JUST ONE NEW PRODUCT 


y more and more will go into it. 
nany plants thousands of dollars 


anufacturer of graphic arts equip- 
| than all but a few manufacturers 
hases of tape, from the economic 
intenance know-how, are literally 
y"’ at tape. 


nterview with Adrian Holmberg, 
s-Dexter, Inc., and key manufac- 
1y and The Goss Company. 


Miehle-Goss-Dexter provides the 
arts industry with many presses 
designed to customer specifications, 
jometimes means one-of-a-kind parts. 


it to eliminate the tremendous costs 
in designing, manufacturing, and 
ng new jigs and fixtures. 


750 Fixtures Junked 


you realized the savings and bene- 
nticipated? 


indeed. We have junked more than 
‘es in our various divisions. We also 
x setups per piece and less material 
We have saved floor space and 
accuracies. 


big savings whenever we get a part 
inge or a new model machine to build. 
rom less than one man-hour to, say, 
ours to process a manuscript and 
+h tape — dependent upon the num- 
rations to be performed on the part. 


a direct comparison on tooling costs 
lly controlled versus tape-controlled 
Before we bought the Giddings & 
Aiehle, we spent close to $150,000 for 
produce a certain product. Later 
for almost an identical product to 
ed on the Giddings & Lewis for a 
y about $20,000. 








Q. On this tooling question, you eliminate 
jigs for positioning the tool, but what about 
workholding fixtures? 


A. For the most part, we completely elimin- 
ate these, too. Because Industrial Engineering 
and Manufacturing study and establish the 
location of the part on the table, we often are 
able to use standard angle plates and locating 
stops as holding fixtures. 


On some of the G&L’s we use your air-lift 
rotary tables so only one setup is required. 


Faster, Lower Cost Assembly 


Q. Any other advantages of numerical 
control? 


A. Accuracy and true duplication of parts. 
This insures quality of product and brings 
costsavings on the assembly floor. Everything 
lines up now. Assembly goes faster and easier. 


Additionally, we eliminate other types of ma- 
chine tools. For example, on certain parts we 
formerly did important holes on the jig borer 
—then sent the work to the layout bench. 
Even then we had fitting problems. Now we 
do this work with G&L machines and make 
truly interchangeable parts. 


Russell L. Hogin, ma- 
chine tool co-ordinator, 
The Goss Company, 
Division of Miehle- 
Goss-Dexter, Inc. 


Walter G. Schalk, manu- 
facturing engineer, The 
Miehle Company, Divi- 
sion of Miehie-Goss- 
Dexter, Inc. 





Q. How accurate are your machines? 


A. Our G&L machines consistently provide 
+.001” repeatability on hole center dimen- 
sions. This accuracy has eliminated many 
checking operations and gages. 


Tape Preparation 


Q. Will you explain briefly the programming 
and preparation of the punched paper tapes? 


A. These procedures are quite easily learned. 
It is important though that various depart- 
ments become oriented and think in terms 
of tape-controlled machining. 


First, it is desirable to have the Engineering 
Department put co-ordinate dimensions on 
their drawings for any operations to be per- 
formed under tape control. 


Working from this type of dimensioning the 
Industrial Engineering Department uses stand- 
ard forms to show workpiece location on the 
machine table, spindle location, speed, feed, 
type of tool, depth of feed, and explanation. 


A fast, accurate typist transfers the industrial 
engineer’s data to a master operations sheet 
in duplicate, using a typewriter which simul- 
taneously punches a master tape and an 
auxiliary machine code tape. 


The master tapes and sheets are filed. 


Q. What type of personnel are best qualified 
to handle programming for tape operation? 


A. Those who know something about shop 
practice. No special personnel are required. 


Industrial engineers are well qualified. In one 
plant we have a man from Methods who 
formerly did checking on tool drawings. An- 
other was formerly a plant layout man. Still 





Russell L. Hogin compares $12,111.48 in jigs “traded” for $513.20 worth of tapes! 
This is a typical saving made with a G&L Numeripoint-controlled machine by The 
Goss Company in machining the first of each of 17 new printing press parts. 


/GIDDINGS & LEWIS 


another of our programmers had but six 
months’ experience in our shops, yet mastered 
the job within a month and a half. 


Q. About how many tapes have you made? 


A. We have made and are using more than 
12,000 different punched paper tapes in our 
plants. You can see that we have a lot of parts 
being produced under numerical control. Here 
is where a little paper work really pays off. 


Q. Do you make one-of-a-kind parts under 
tape control? 


A. Whether you make a tape depends upon 
the number of machining operations to be 
performed on a part, as well as upon the 
number of parts. Often we make a tape for 
only one part, particularly where high accu- 
racy is required, or if we expect that we may 
ever be required to make a duplicate. 


Of course, with the digital dial control on your 
Model 3045 horizontal, we can manually dial 
in the spindle position with the same accuracies 
as with tape. We frequently use this control 
for making one-of-a-kind parts or for very 
small runs where only a few holes are to be 
located on each surface. But if as many as six 
or eight holes are to be located on a surface, 
we find it is better to make a tape. 


Q. Whom do you use for numerical-control 
system maintenance? 


A. This presents no problem. Our regular 
electricians can handle it. The systems are 


becoming increasingly reliable. In a recent 
three-month period, we had 2,053 hours’ run- 
ning time out of a possible 2,223 for two 
machines, and that includes downtime for 
both machine aad control maintenance. 


Economic Justification 


Q. What are the possible savings on your 
Giddings & Lewis machines? 


A. We are saving anywhere from 10% to 
40% over our previous methods, which were 
those commonly used today throughout the 
metalworking field. 


We especially like the Giddings & Lewis ma- 
chines because of their ease of operation and 
handy controls. You don’t have to fight the 
job all day long. The floor-type machine also 
is very good for us because it gives us great 
flexibility in handling large or small parts. 


Q. Would you care now to summarize the 
benefits of tape-controlled machining? 


A. There are a number, as we have discussed. 
You get true interchangeability of parts. No 
hand rework on the assembly floor. Responsi- 
bility for accuracy control is put in the hands 
of the engineers. Chance for operator error is 
almost entirely eliminated. Many checking 
operations are eliminated. 


Tooling costs are greatly reduced. Floor-to- 
floor time is reduced as much as 30 to 50%. 
Over-all manufacturing costs are lower. 


We get big savings on prototypes — the first 
of a new type of machine. These sometimes 
call for modifications later — easy to make 
with tape. 


Fewer machine tools are required to do the 
same amount of work. Savings in floor space 
are significant. 


Last, but not least, there is less operator 
fatigue and less chance for errors. The opera- 
tor observes predetermined specified opera- 
tions of the machine instead of performing all 
the positioning and other work required with 
manually operated equipment. 


Tape control really is management control of 
production. All in all, we don’t see how any 
plant with short runs can afford not to use 
numerically controlled machine tools. 





If you've been thinking about tape, there's 
no time like the present to discuss it with 
Giddings & Lewis — the people who built the 
first commercial tape-controlled machine tool 
and who have shipped more major machines 
with numerical control than any other manu- 
facturer. Consult your local G&L distributor 
or write. 


GIDDINGS & LEWIS 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, Fond du Lac, Wis., Est. 1859 
Jig borers and milling machines; horizontal boring, drilling, and milling machines; vertical turret lathes; 
vertical boring mills; positioning tables; die sinking machines; contour milling machines; radial and 
upright drilling machines; planers; planer mills; numerical and tracer control systems; Davis boring tools. 


Copyright 1960 by Giddings & Lewis Machine Tool Company, Fond du Lac, Wisconsin 


No. T-100 Printed in U.S.A. 





Need quick delivery on ALCOA ALUMINUM FASTENERS? 


Pick up your phone! 


It’s that easy. Like calling your own stock room and having what 
you need sent over—aluminum bolts, nuts, rivets, machine screws, 
wood screws, sheet metal screws, washers, whatever your job calls 
for in standard sizes and types! 

There’s a local distributor nearby, with full stocks of Alcoa® 
Fasteners. He offers the largest line, the fastest deliveries. 

Not to mention top quality that spells lower production costs for 
you. Alcoa Aluminum Fasteners offer many advantages: corrosion 
resistance; full threads; no burrs; fully heat-treated, high-strength 
alloys—and always a full count. You get what you pay for, every time. 

Look in the Yellow Pages. Call your Alcoa distributor. Get all 
the light, strong, attractive, bright Alcoa Aluminum Fasteners you 
need. Want more information and samples first? Just mailthe coupon! 


WaALcoa ALUMINUM 


A ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 
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Aluminum Company of America 
2000-K Alcoa Building, Pittsburgh 19, Pa. 


Please send me complete specification data and 
samples of Alcoa Aluminum Fasteners. 


NAME TITLE 
COMPANY 
STREET ADDRESS_ 


CITY ZONE STATE___ 
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NEW-WARNER & SWASEY 
1AC SINGLE SPINDLE - 
CHUCKING AUTOMATIC 


wr NUMERICAL 
TAPE CONTROL 


CONVERTIBLE IN MINUTES 


FROM TAPE CONTROL... TO STANDARD AUTOMATIC CONTROL 


Punched tape inserted into this tape reader When tape control is not desired, standard 
provides a pre-planned program of standard 1AC automatic control of speeds, feeds, cutting stroke 
automatic functions. This permits an engineered _lengths can be rapidly set up by the simple place- 
sequence of speeds, feeds and cutting stroke ment of numbered trip blocks on the Main Con- 
lengths for controlled production efficiency. trol Drum as shown here. 








MMU 


fia 
iti 


NOW- you can have all the recognized production 
advantages of the W/S 1 AC Single Spindle Chuck- 
ing Automatic PLus Tape Control PLus Converti- 
bility of Controls that add greatly to day-to-day 
operating flexibility. It takes but a few minutes 
to switch from one type of automatic control to 
the other. The 1 AC need never stand idle waiting 
on the tape for a job. This convertible automatic 
control feature is particularly beneficial to users 
just learning the ins-and-outs of tape control. 
There is no lost production while gaining experi- 
ence in the preparation of tape, and jobs can be 
gradually converted to tape control. 





This machine enlarges your opportunities for 
handling small and medium size lot work on an 
automatic basis. Close tolerances—from first piece 
to last — are routine due to the built-in rigidity 
and accuracy of these 1AC’s. And they have the 
power and speed to get the most out of advanced 
cutting tools and methods. 


Some other production advantages your W/S 
Field Engineer can enlarge upon are: complete cross 
slide flexibility—hand control of auto- 
matic functions—single station opera- 
tion—and a number of others. Warner 
& Swasey Co., Cleveland 3, Ohio. 


You can produce it better, faster, for less...with a Warner & Swasey 








Here you see the core of the new 

Barber-Colman lathe line. To prove 

the new ideas claim, take just two 

examples, the Tape-r-guide (directly 

ae below) and the 1610 tracer lathe 

Precision lathes for (ower tight, oppoaite pan). 

News about the Tape-r-guide? With- 

tape, ir acer. ’ or out complex electronics, with just 
electromechanical controls, this ma- 

operator control chine can do cutoff and boring as 
well as internal and external step- 

turning, smooth tapers, and even 

some radii. Simplicity itself, it does 

its work with a single-point tool .. . 


The new ideas in turning 








NEW Tape-r-guide 

basically mecha ) 

tegrated 8-channel binary ode cont 
system Automatically performs stop-start 
positioning, speed adjustment, and feed 
honge functions: machines 

topers without a aladale| 

tron: produces simple 0 

without special tools: performs cute Tare] 
boring operations and machines at 90 

the work axis } without feedback or 


ym plex 


NEW 2013, 36-speed lathe 
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completely controlled by the tape. 
And about the 1610 tracer? This is 
the “specialist,” a concept which for 
the first time strips off the toolroom 
equipment and offers a facing and 
turning lathe that is frankly a pro- 
duction tool. Tracer control multi- 
plies its productivity by making it 
semiautomatic. 

Both these new machines are inno- 
vations, and are signs of the unen- 
cumbered thinking that goes on at 
Barber-Colman. It is part of the 
heritage that has brought to Barber- 


Colman precision lathes such impor- 
tant design advantages as sealed 
gearboxes, controls that are simpli- 
fied and grouped, hardened and 
ground bedways, the use of precision 
antifriction bearings, and universal 
automatic lubrication. 


You can continue to expect signifi- 
cant design contributions such as 
these in the lathes Barber-Colman 
will build in the years to come. But 
meantime, take advantage of the in- 
creased productivity of the machines 
offered today. 


A good way to start is to call your 
Barber-Colman representative. 


Barber-Coitiman Company 


BARBER 
COLMAN 


101 Loomis St., Rockford, Illinois 


are from Barber-Colman 


NEW 1610T toolroom lathe 


NEW 1610 specialist (| ¢ 


NEW 1307T toolroom lathe 


NEW 1610 tracer lathe 
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FROM CREATIVE CRUCIBLE: HIGH SPEED STEELS THAT MAKE BETTER TOOLS POSSIBLE 








AN INSPECTOR CHECKS A “BOTTOMING” TAP for accuracy of the rake of the cutting face. Rex High Speed Steels help 
tapmakers produce the clean, accurate cutting edges so vitally needed in today’s taps. 





TODAY’S TRUE-RUNNING TAPS 


“TIGHTEN-UP” TOLERANCES 


They produce more accurate threads —for closer fits 
— because of continually-improved Rex® High Speed Steels 


The ground-thread taps you now use produce 
more accurate threads—and last longer—even 
when tapping tough abrasive materials or to- 
day’s high-strength alloys. 

There’s a story behind this development of 
more accurate and productive taps. It’s the 
story of the tapmakers’ continuing research and 
increasing skill—combined with Crucible prog- 
ress in making better high speed steels. 








To produce the fine steels needed for taps, 
Crucible tool steel specialists now use the most 
advanced electronic instrumentation available. 
For example: they can record the temperature 
of the molten metal in the melting furnace 
within 5 seconds. So, each heat is produced 
under identical temperature conditions. 


Crucible specialists employ new techniques 
that also greatly improve deoxidation of the 
liquid steel. They use new ingot mold designs to 
minimize segregation. And they ultrasonically 
inspect every billet of Rex High Speed Steel 
before rolling or forging to ensure freedom from 
internal voids, flake, inclusions, etc. 

For complete information on how Rex High 
Speed Steels can help make precision tools bet- 
ter, call or write Crucible branch office or serv- 
ice center near you. 


BETTER TOOLS, THROUGH 
BETTER STEELS. The 
constant improve- 
ment of Rex High 
Speed Steels ensures 
the increasingly bet- 
ter performance of 
hobs, broaches, twist 
drills, cutters and 
taps. 








THE RAKE ANGLE of a %-10 H5 “bottoming” tap looks like this 
— when viewed through the rake measuring instrument 
shown at left. 





CRUCIBLE| STEEL COMPANY OF AMERICA 


Chicago « Cincinnati « Cleve'and « Columbus « Dallas « Dayton « Denver * Detroit « Erie, Pennsylvania « Grand Rapids « Houston « Indianapolis 
Los Angeles « Miami * Milwaukee « Minneapolis « New Haven * New York « Philadelphia « Pittsburgh « Portland, Oregon « Providence 
Rockford « Sait Lake City « San Francisco « Seattle « Springfield, Massachusetts « St. Louis » East Syracuse « Tampa « Toledo « Tulsa 
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New Sundstrand-American vertical broaching machines provide built-in protection against 
obsolescence due to changing work requirements. They can be converted at moderate 


cost in a matter of hours from any one arrangement to another — push-down, 
pull-down, pull-up, or surface broaching. 


3 BASIC MACHINE UNITS CONVERSION ASSEMBLIES REQUIRED 


HYDRAULIC HYDRAULIC HYDRAULIC 
CYLINDER POWER UNIT BROACH RETRIEVER 
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BROACHING MACHINES 


--e- new Sundstrand- 
American machines 
can be converted at 
moderate cost to meet 
4 uu any vertical broaching 
requirement 


BROACHING 


Each machine consists of the same four basic 
units: 1. machine column with hardened-and- 
ground rectangular ways, main cylinder mount- 
ing, and chip base; 2. broaching slide; 3. hydrau- 
lic cylinder unit; 4. hydraulic power unit. These 
four elements, together with interchangeable 
conversion assemblies shown in the chart be- 
low, make possible the simplified change-over. 


Three types of worktables -~ fixed, sliding, and 
tilting -- are available for surface broaching 
operations. The fixed table also is used for 
internal pull-down, pull-up, and push-down 
work, 


The new machines are built in single- and dual- 
ram models, the dual units having a wider 
column which carries two complete main cylin- 
ders, guide ways, slides, and tables. 


Both types are built in 5, 10, 15, 25, 40, and 
50-ton capacities, with strokes from 30” to 90”, 
depending on tonnage -— 22 stroke-tonnage 
combinations in all. All operations are from a 
pushbutton station. 


A wide variety of pull heads, in addition to 
Sundstrand-Engineered fixturing and _ broach- 
ing tools are available to 

insure maximum produc- 

tivity on any broaching 

arrangement. 














For complete information, 
write for new Bulletin 120. 














SUNDSTRAND-AMERICAN BROACHING EQUIPMENT 


mom «6©6|6O SUNDSTRAND MACHINE TOOL 
. 4 ag? BELVIDERE, ILLINOIS * DIVISION OF SUNDSTRAND CORPORATION 


yd 
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For tips on finding the Great Horned Owl... 
call an ORNITHOLOGIST 


(specialist on birds) 
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for tips on welding stop-and-go jobs... 
call in LINCOLN 


(specialists in arc welding) 


KANSAS MANUFACTURER OF MOBILE HOMES doubled the welding speed on his 
undercarriages by simply changing electrodes—and in addition, saved over $8000 


in the first year. 

Manufacturing cost on undercarriage fabrication was prohibitive. Thirteen gauge cross 
members were welded to twelve gauge channels by welds made in both vertical and 
flat positions. These short welds on steel having some scale and oil slowed down 
production. 

Finally they called in their LINCOLN Field Engineer. Painstaking tests, made by the 
LINCOLN man with the welding foreman and plant superintendent, proved LINCOLN's 
Fleetweld 37 electrodes far better for this application. 


RESULTS: lower costs . . . welding speed doubled . . . cleaning time cut in half. 


That's why we say it’s a good idea to do business with LINCOLN where arc welding is 
a speciaity and cost reduction comes to you as a ‘‘plus”’ at no charge. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1650 « Cleveliand17,Ohio WELDERS 
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With one, you can cut a keyway in 
one for as little as one cent by hand 
with an arbor press. Twenty dif- 
ferent kits available from stock for 
keyways from 1/16" to 1” in any bore 
from 4" to 3”. 


Save Time With 


STANDARD STOCK 
SQUARE BROACHES 


Starting with a round pilot you can 
finish an accurate square hole in 
one pass in less than one minute. 
Hexagon and round broaches also 
available. 


The duMont Corp., Greenfield, Mass. 


MAIL FREE BROACH CATALOG AND 
PRICE LIST A describing Square, Hexagon 
Broaches, Production Type eyway Broaches 
and Keyway Broach Kits to 


Company 


pv  POTTTTITITT TTT ILI 


—_— 
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LETTERS 





to the ed ito rs 330 W 42nd St, New York 36, NY 


No Slight Intended 


Dear Sirs: 

In your interesting Chicago Ex- 
position Issue I found also the 
comments by Professor Trinks on 
G Vieregge’s book, Die Zerspan- 
ung der Eisenwerkstoffe (Ma- 
chining of Ferrous Metals) (AM/ 
MM—Aug 22 ’60, p635). 

From his comments, I conclude 
that he is not familiar with my 
book on the principles of machin- 
ing, which antedates Vieregge’s 
book by some 30 years (first edi- 
tion). 

I don’t have Prof Trinks’ ad- 
dress, but I suppose that he would 
be interested to read what AMERI- 
CAN MACHINIST said in 1955 about 
the second edition of my book, 
Grundziige der Zerspanunglehre 
(Fundamentals of Metal-Cutting 
Science and their Application) 
(AM—Feb 28 ’55, p206). 

I am therefore enclosing a re- 
print of the review by AM, ask- 
ing you to forward it to Prof 
Trinks with my compliments. 

Dr Max Kronenberg, 
consulting engineer 
Cincinnati, Ohio 


SHOPMATES 


Dear Sirs: 

Thank you for sending me Dr 
Kronenberg’s letter, in which he 
intimates that I am not familiar 
with his book. 

On the contrary, I bought a copy 
of his book immediately after its 
publication. 

Dr Kronenberg is the inventor 
of the word zerspanung, which 
really means “destruction by chip- 
formation.” 

While in charge of Mechanical 
Engineering at the Carnegie Insti- 
tute of Technology, 1905 to 1942, I 
tried to broaden mechanical engi- 
neering by including a course on 
too] engineering. 

W Trinks 
Ohiopyle, Pa 


Professor Trinks said in his review 
that he has not run across any 
book in the English language that 
treats the subject as exhaustively 
as does Vieregge’s. 

We’d like to point out that both 
Dr Kronenberg and Vieregge pub- 
lished their books in the German 
language. Therefore, the review 
does not imply any comparison 
between the two—Ed. 

(Continued on page 76) 
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We baby these sheets fo do a man’s job 


and coiling temperatures are carefully controlled. 
The finished sheet—whether hot-rolled or sent 
through the 10 additional steps of cold-rolling—is 
the result of meticulous care all along the way. You 
can always count on Bethlehem sheets to do a 
man’s job! Put them to the test in your plant. 


Here goes a coil of Bethlehem sheets, sinewed to 
stand up under rugged duty, as only steel can. To 
bring sheets to this superlative condition, Bethlehem 
pampers them like a newborn babe. 

From open hearth to shipping room, their progress 
is checked under the watchful eyes of man and 
X-ray. Slabs are expertly scarfed. Reheating is con- 
trolled by the latest scientific instruments. Rolling 
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BETHLEHEM STEEL 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: 
Bethlehem Steel Export Corporation 


BETHLEHEW 
STEEL 


verrrttbarrs 


- a 








A Visit to Krupp 


Dear Sirs: 
I read the anecdote about the 
Krupp Gun Works by Bess Ritter 
(AM/MM—May 30 ’60, p134), but 
I think I’ve read a better one— 
more amusing, at any rate. It’s 
taken from a book by Claud Cock- 
burn, Nine Bald Men. 
D J Fishlock 
London, England 


After reading the item that Read- 
er Fishlock sent us, we had to 
agree with him. Then we made 
arrangements with Rupert Hart- 
Davis, Ltd, the publisher of Nine 
Bald Men, to reprint the excerpt. 

Actually, it’s an illustrative in- 
cident lifted from an essay in that 
book. It’s too long to fit in this 
column, but we like it enough to 
deviate from our usual practice; 
this item will be continued in the 
back of the magazine—Ed. 


. . . Which is what happened to 
me when, as a correspondent of, I 
think, The Times, I went to Essen 
or thereabouts to visit the Krupp 
works, and if I’d had more pres- 
ence of mind I’d have averted or 
at least postponed World War II. 

So I had this lunch with a dozen 
or so of the Directors and Man- 
agers, some of whom looked like 
wolves and some others rather 
more like hogs. Or, to put it an- 
other way, they looked like the 
Directors and Managers of a Ger- 
man armament firm. 


those ene Si 








who require 





precise 


measurements 


WAN KEUREN... 


173 Waltham Street, Watertown 72, Mass. 7 
PRECISION MEASURING TOOLS “Ny boss is the best natured guy in the 
. rated the world’s most accurate | whole world if you happen fo catch him in 


Plug Gages © Measuring Wires © Optical Flats and Light Wave Equipment ¢ Gage Blocks the right mood. Why, | remember one after- 
Precision Lapping Service and Parts noon in 1946... .” 
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CALENDAR 


American Gear Manufacturers As- 
sociation — Semi-annual Meet- 
ing, Oct 24-26, Edgewater Beach 
Hotel, Chicago, II1. 


American Standards Association 
— National Conference on 
Standards, Oct 25-27, Sheraton- 
Atlantic Hotel, New: York, NY. 


Materia! Handling Institute—Cen- 
tral States Show, Nov 8-10, 
Kentucky Fair and Exposition 
Center, Louisville, Ky. 


Society of Die Casting Engineers 
—National Die Casting Exposi- 
tion and Congress, Nov 8-11, 
Artillery Armory, Detroit, Mich. 


American Society of Tool & Man- 
ufacturing Engineers—Western 
Tool Show and Convention, 
Nov 14-18, Sports Arena, Los 
Angeles, Calif. 


American Society of Mechanical 
Engineers — Winter Annuai 
Meeting, Nov 27-Dec 2, Statler 
Hilton Hotel, New York, NY. 


Joint National Symposium on Re- 
liability and Quality Control, 
Jan 9-11, Bellevue Stratford Ho- 
tel, Philadelphia, Pa. 


Society of Automotive Engineers 
—International Congress and 
Exposition, Jan 9-13, Cobo Hall, 
Detroit, Mich. 


Instrument Society of America— 
Instrument-Automation Confer- 
ence & Exhibit, Jan 16-19, 
Kiel Auditorium, St Louis, Mo. 


Society of the Plastics Industry 
—Reinforced Plastics Div Con- 
ference, Feb 7-9, Edgewater 
Beach Hotel, Chicago, III. 


Society of Automotive Engineers 
—National Automobile and Pro- 
duction Meetings, Mar 13-17, 
The Sheraton-Cadillac, Detroit, 
Mich. 


American Society for Metals — 
Western Metal Show, Mar 29-24, 
Los Angeles, Calif. 


Pressed Metal Institute — Spring 
Technical Meeting, Mar 22-24, 
Belmont Plaza Hotel, New York. 


American Welding Society—An- 
nual Meeting and Welding 
Show, Apr 18-20, Commodore 
Hotel, New York, NY. 





LUBE-GRUV 


LUBRICATION GROOVES MAKE CHIPLESS 
FORMING OF INTERNAL THREADS 
AS EASY AS CONVENTIONAL TAPPING! 





NOW, for the first time, cold forming taps 
that give full time lubrication to the forming 
contact area during the full tapping cycle. 


— 








—~) 


LUBE-GRUV® gives you a far superior finish 
on the formed threads than is possible with 
conventional cold forming taps. 








USE CONVENTIONAL TAPPING EQUIP- 
MENT. The combination of positive lubrica- 
tion and narrow contact surface makes the 
forming of internal threads much easier than 
with ordinary cold forming taps. Jar-Flo with 
LUBE-GRUV has less drag, requires less driv- 


ing torque. SEE US AT BOOTH 227 
Ahh se WESTERN TOOL SHOW 


LUBE-GRUV" Jar-Flo TAPS FOR CHIPLESS 

FORMING INTERNAL THREADS IN DUCTILE 
MATERIALS—-STRONGER THREADS—-NO CHIPS 

AVAILABLE IN PLUG OR BOTTOMING TYPES 


JARVIS CORPORATION, 104 Washington Park 
SEND FOR North Attleboro, Mass. 


COMPLETE ___Have Rep. call ___ Rush LUBE-GRUV Brochure 


DETAILS dane Title 


o Company 
farvis CORPORATION [Ram 


City & State 
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for speed and accuracy in production 
it pays to use UNIVERSAL DRILL BUSHINGS 


UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 1, MICH. 
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Bay State Reports: 
AN IMPORTANT ADVANCE IN MICRO-MINIATURIZATION 


Tiny Grinding Wheels 
Developed for Delicate Tasks 


Key feature in the development of this 
micro-miniature grinding wheel is its 
interchangeability. Previous ultra-small 
wheels had to be bonded permanently to 
a tool shaft. Bay State developed entirely 
new manufacturing techniques and pro- 
duced true wheels which could withstand 
the strains set up when such a wheel is 
clamped to its shaft with a retaining nut. 
Special abrasive grit combinations were 
also developed to give superior finishes. 
In addition to substantially lower wheel 
costs, users have saved a considerable 
amount of set-up time during wheel 
changes in such operations as turning out 
micro-miniature ball-bearing races for 
high-speed cameras, tape recorders, missile 
guidance systems, etc. 

On many larger diameter bores and 
races, Bay State’s precision-mounted 
wheels, made in the conventional manner, 
continue in high demand due to their 
excellent performance. 


























Automatic Weighing & 


Weighing abrasive and bonding materials is a tricky 
business when it’s done by hand. Yet 


consistent 
performance depends 


on accurate proportioning of 
all ingredients. That’s why Bay State’s ultra-modern 
automatic weighing and mixing equipment is such 
an important step forward in abrasive technology. 
Here, operator Richard Donovan (left) inserts a 
punched card in the control console which will make 
a completely automatic series of abrasive-grain 
weighing operations. Above, Donovan checks a bond- 
weighing cycle after setting it up on the console 
behind him. In the foreground is a high-speed mixer 
fed by chute from the automatic weighing equipment 
on the floor above. The accuracy and speed of this 
equipment enables Bay State to keep costs down 


and provide amazingly precise duplication of wheel 
specifications. 
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~  iBAY STATE ABRASIVES 
Lglag @ Bay State Abrasive Products Co., Westboro, Massachusetts. 
a ai 


In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 


Branch Offices: Chicago, Cleveland, Detroit, oe Angeles, Pittsburgh. Distributors: All principal cities. 





@ spot NEw Ss... 


Air Force plans to award a development contract for a new fighter-bomber 
within the next six months. At least $25 million is earmarked for initial devel- 
opment. Plane is expected to be able to take off in 5000-6000 ft, operate off 
poorly developed air strips, and have intercontinental range without refueling. 


Stainless-steel strip 27 in. wide can now be ground flat within 0.0005 in. 
over the entire width. This joint development of Wallingford Steel Div of 
Allegheny-Ludlum and Behr-Manning Co is the result of an 8-yr program 
to apply wide-belt grinding to strip rolling mills. Up to now, fabricators had 
to use more expensive ground sheet. 


Stretch-formed aluminum boat hulls will soon be in production at Fairchild 
Aircraft, Hagerstown, Md, using a Reynolds Metals-developed process that 
forms the hull in two sections in minutes. Technique requires big aircraft 
presses and aircraft methods. Boats will range from 14 to 19 ft long in three 
sizes. Fairchild expects to be in mass production in two months. 


Orders for machine tools in Britain reached $261.2 million for the first seven 
months of 1960. This is 89% higher than in the comparable period of 1959, 
the low point of the British machine tool recession. Net new orders are on 
the rise but export orders are not expanding at the same rate as home orders. 


Columbium alloy F-48 is now being welded and machined by Ling-Temco 
Electronics, Inc, Dallas, Texas. Material retains usuable structural properties 
at temperatures up to 2500 F. 


Program-controlled machine tools destined for export from Russia are soon 
to go into production in factories in the Gorky region, reports Moscow. Observ- 
ers recall that two members of the State Committee of Automation and 
Machine Building wrote in Izvestia a few months ago that only 60 program- 
controlled machine tools will be manufactured next year in all of the Soviet 
Union. 


A new carbide for interrupted cutting has been developed by Wickman Ltd, 
England. Wimet grade XL 35 has a grain structure that provides optimum 
resistance to flank wear and thermal cracking. Developed primarily for milling 
operations on steel, the new material has also proved effective in other ap- 
plications. 


Blast cleaning abrasive that lasts up to 24% times as long as malleable abra- 
sives has been developed by Pangborn Corporation. Called Pangborn G, the 
material occupies a position between present malleable abrasives and steel 
both in performance and initial cost. 


India hopes to increase its domestic machine-tool production seven-fold by 
1966, say Indian Government sources. From total of $9.45 million in 1959, 
India is aiming at $66 million production total. Hindustan Machine Tools Ltd 
proposes to double its present capacity to 2000 machines a year by 1966. 
Ex-Cell-O (India) Ltd will also boost production. 


Sheetmetal turbine buckets have reduced the weight and halved the cost of 
the small turbine wheel in fuel pump of GE’s J93-3 jet engine. This is said to 
be the first application of sheetmetal buckets in turbine wheel design. High- 
temperature nickel-base alloy buckets replaced conventional cast-and-machined 
buckets. 
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MORSE AGAIN BRINGS YOU 
THE BIGGEST NEWS IN CUTTING TOOL HISTORY 


First Patent of Its Kind 
Ever Issued For Tap-Manufacture 


"Vectormatic” grinding — the revolutionary new principle of tap manu- 
facturing is now an exclusive Morse patented process. 


ON RO THe 


limit and compensates for changes in the position of the cutting face of _ Bhnes 
the wheel due to wheel dressing. ee 


y > - THE ss : 
"Vectormatic” automatically and accurately controls grinding wheel feed re EATES OF AM Ener: ‘ 


“Vectormatic” taps are absolutely uniform, with keen cutting edges that 
insure longer service life than any other tap on the market. For fast, 
economical, exact tolerance tapping, order “Vectormatic.” Call your 
Morse Franchised Distributor today ... your only source for patented 
Morse “Vectormatic” taps. 


Patent No. 2929172 granted March 22, 1960. 


MOFfR?S —& 


means “THE MOST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS + SAN FRANCISCO 


| Wane | A Division of VAN NORMAN INDUSTRIES, INC. 
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WeAS HINGTON... 


Deterrent strategy debate... 


The long-range outlook for military hardware 
procurement is tied up in a sizzling inter-service 
controversy over deterrent strategy. At stake 
are decisions on the types and quantities of 
manned bombers, ICBMS, and other strategic 
weapon systems to be added to the U S re- 
taliatory arsenal in the years ahead. 


The debate has been under way behind the Pen- 
tagon’s closed doors for years. Now it is coming 
out into the open as the Presidential election 
nears. 


In brief, the policy squabble is over the size of 
nuclear striking forces this country must main- 
tain to deter Soviet aggression. The Air Force 
wants an ever-growing strategic force which 
could knock out Russia’s constantly increasing 
number of missile launchers and other defense 
facilities. Air Force theorists are confident U S 
missile and bomber forces could never he wiped 
out in one fierce blow. They’re concerned, there- 
fore, with our “second-strike” capability. 


The Air Force’s strategists hold that an all-out 
nuclear war does not necessarily involve city- 
busting or genocide. It is envisaged, instead, as 
a conflict in which offensive strikes are aimed 
at the enemy’s sources of military power. Cities 
would suffer only what these theorists describe 
as “collateral” damage. So as the size of the 
enemy’s offensive capacity increases, our own 
forces must grow. It all boils down to an ever- 
rising rate of military spending. 


Army-Navy views... 

Army and Navy theorists do not go along with 
the need to continue building up the size of our 
strategic force. They believe an all-out nuclear 
war is not likely because of its suicidal conse- 
quences, that brushfire wars are a greater threat, 
and that instead of building up a so-called 
“overkill” capacity—in heavy bombers and big 
missiles—we should be putting the money into 
stronger capabilities for fighting a limited war. 
The theory here is that we need only enough 
nuclear striking power—preferably in mobile 
and invulnefsble forces—to deter a Soviet at- 
tack. And “enough” in this view is the relatively 
static number of weapons to wipe out Soviet 
population centers. 


No clearcut resolution likely... 


The issue will be one of the key military ques- 
tions dumped on the new administration. But it’s 


not a question to be resolved with any hard and 
fast determinations. 

Eisenhower administration policy, for example, 
has in theory reflected the Air Force or so- 
called “counter-force” strategy. But in fact, 
Pentagon insiders say, the administration’s rigid 
restrictions on military spending have brought 
U S deterrent strategy more in line with Army- 
Navy views. 


US overseas plants... 


The Commerce Dept has put together the most 
definitive picture ever of how sales of American- 
owned overseas metalworking plants are grow- 
ing in volume. 

In 1959, sales of what the department calls “di- 
rect-investment enterprises abroad” in all types 
of manufacturing rose to $21 billion, $2.7 billion 
over 1957, the last year for which figures are 
available. 

In machinery, the increase was from $1.9 billion 
to $2.2 billion; for electrical machinery plants, 
$2.05 billion to $2.06 billion; for transportation 
equipment, $4.2 billion to $5.3 billion. 


One of the most significant conclusions of the 
new report: For most manufactured goods, pro- 
duction in U S-owned plants in Europe “far ex- 
ceeded” imports from this country. Production 
by the plants for exports was “large” in the 
United Kingdom, Germany, Belgium, and 
Switzerland. 


Growth of investment... 


U S direct investment in machinery making 
plants overseas has grown from $420 million in 
1950, to $927 million in 1957, to $1.2 billion in 
1959. 

Investment in transportation equipment plants 
totalled $1.6 billion in 1959, up $400 million 
from 1957; in electrical machinery, $834 mil- 
lion, a $103 million increase. 

Heaviest machinery manufacturing investment 
is in Europe, $674 million in 1959, compared to 
$488 million two years before. 


GNP to rise... 


The Gross National Product (sum total of allUS 
goods and services) has held steady at an annual 
rate of about $505 billion in the second and third 
quarters of this year. But it is now expected that 
GNP will rise to a rate of $510- to $512-billion 
in the fourth quarter. The prediction is that of 
Budget Director Stans. 
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5) DY NAMILL 


Power-Controlled 4.B.M. 


The Dynamill* H.B.M. uses Bullard’s new 
Dynamic Precision Control System to 
increase productivity of the machine 

and quality of the work. 


Dynamill* now brings the work and tool 
together in the shortest possible time. 
These features on the new Bullard Dynamill* 
H.B.M. provide optimum productivity: 
¢ Simple push button pendant control 
¢ Easy-to-read clock type positioning dials 
* Four traverse rates including creep 


Simple push button pendant controls . « Infinitely variable feed rates which can 


and clock-type positioning dials 
accurately locate head, table, 


saddle, and spindle. 


Available in 3, 4 and 5 inch 
spindle sizes, four standard 

head post heights, five table 
sizes and five bed lengths. 


be changed while the tool is in the cut. 


Send to 

The Bullard Company 
Bridgeport 9, Connecticut 
For complete catalog. 


Telephone 
EDison 6-2511 


HI-LITE FEATURES OF THE DYNAMILL* H.B.M. 


POWER CONTROLLED Simple pendant controls 
Start, stop and speed of spindle as well as al! 
directional movements of head, .able, saddle and 
spindle. Large, easy to read clock-type dials show 
exact position of work in relation to tool. Infi- 
nitely variable feed rates and four traverse speed 
rates. Power Draw Bar for fast and easy toc 
change. Fully automatic hydraulic binders for 
head, table and saddle 


VERSATILE Saddle stops allow rapid traversing 

of saddle to pre-determined positions. Depth-Au- 

Trol* provides accurate spindle depth Control 

Modified Mark 1 Tape Control for head and table H.B.M. is compact in design — lower in overall 
positioning. Continuous feed facing attachments height — requiring less floor space, yet has more 
with infinitely variable feeds. Right-angle milling, built-in rigidity and durability. 

thread cutting and contouring attachments. EASY MAINTENANCE Automatic lubrication 
Built-in or auxiliary tables throughout — fewer parts — fewer adjustments 
COMPACT AND RUGGED The new Buliard Dynamill* — easily accessible. 
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Strong production... 

Although the schedule may prove optimistic, 
automakers plan to build about 660,000 cars in 
October for an all-time record. September, too, 
achieved a respectable—for a changeover month 
—total of 416,000. 

The local press read pessimism into Chrysler’s 
surprise layoff of 5000 workers. Facts were that 
Chrysler in recent years never has had enough 
cars in dealer hands at announcement time. 
This year the goal was 150,000 units, and 
achievement meant that 5000 people were sud- 
denly out of work. 

The company wanted to do this on overtime, but 
union officials insisted on extra hiring. Another 
contributing factor was that Chrysler thought 
the railroad strike would be far more serious 
and long-lasting. 


L’affaire Newberg (cont'd)... 

An impressive 59-page legal document, dated 
October 3, 1960, and signed by Dewey, Ballan- 
tine, Bushby, Palmer & Wood, publicly absolved 
36 top Chrysler Corporation executives of any 
suspicion of divided loyalty. 

This “investigation of the investigators,” with 
all of the prestige that the name Thomas E 
Dewey could give it, was instigated by nine 
non-management Chrysler directors who felt 
that a corporate-inspired police action might 
be subject to charges of whitewash. 

Chrysler’s troubles, it will be remembered, were 
first aired with the forced resignation on June 
30 of President W C Newberg. Mr. Newberg 
was charged with profiting to the tune of $450,- 
000 from his interests in Chrysler suppliers, and 
has agreed to reimburse this sum to his former 
employers. 

Dewey and company found that “no instance of 
stock holdings by Chrysler executives in sup- 
pliers . . . involved any reasonable likelihood 
of affecting the executives’ judgement in acting 
for Chrysler.” Nor did any instance involve 
“any similarity to those which have been held 
in decided cases to represent a forbidden adverse 
interest.” 


These 36 Chrysler executives, al! members of 
the Operating Committee, were subjected to an 
unprecedented invasion of what is normally 
construed to be a man’s private business. They 
were forced to submit personal bank, brokerage 
and income-tax records for a ten-year period. 
Even rumors concerning their outside activities 
were checked out by skilled private investi- 
gators. 
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Close observers of the industry feel that the 
Dewey report, aside from clearing 36 individuals 
of suspicion of malfeasance, has for the first 
time documented a guide to what constitutes a 
conflict of interest. 


Prices hold... 

Automakers, secure in their belief that steel will 
hold the line, have posted prices that are fun- 
damentally unchanged from the last model year. 
There were even some surprises: Valiant was 
cut $19 to $36 to allow room for the new compact 
Lancer, which costs approximately that much 
more. Buick surprised everyone by pricing its 
new compact Special in the $2175-$2425 range, 
thus jumping solidly into what used to be the 
low-priced field. Pontiac’s Tempest is $200 less. 
Mercury, entering the low-priced field and the 
burgeoning six-cylinder market for the first 
time, has a two-door model tagged at $2201. 
This price is $188 under the lowest ’60 price. 


New look in service .. . 

1961 will go down in automotive history as a 
blue year for the service station business. Almost 
every maker has an innovation designed to keep 
your car on the road and out of the garage. 
Cadillac, for example, is lubricated for life. 
Many Ford products do not need greasing until 
after 30,000 miles. All makes have followed 
Ford’s lead by extending their guarantees to 
12,000 miles and/or one year. 

Oil-change interval is constantly edging up- 
wards, Lincoln being the current leader with a 
recommendaticn of every 6000 miles. Trans- 
missions and differentials on some makes are 
sealed for life. 

American Motors has introduced a ceramic- 
coated muffler and tailpipe that is flatly guaran- 
teed for the life of the car. Other makes have 
“aluminized” these parts and claim three times 
longer life. 

There are batteries on the market that are guar- 
anteed for five years and need checking only 
twice a year. Antifreezes have been introduced 
that are expected to last at least two years. 


All of this may seem of only indirect interest to 
the machine-tool industry. However, the service 
station (not garage) of the immediate future 
may not need hydraulic hoists. Because the hood 
need not be opened every time gas is purchased, 
there will be less opportunity for service sta- 
tions to merchandise parts and accessories. In 
other words, doldrums can be contagious. 
—Don MacDonald 
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AIRCRAFT 
and MISSILES... 


Aircraft firms diversifying... 


Names long associated with the aircraft industry 
appear more and more frequently today in con- 
nection with non-aircraft business. 


For example, Ling-Temco Electronics, the firm 
that grew out of last summer’s merger between 
Ling-Altec Electronics and Temco Aircraft, will 
definitely emphasize electronics in its future 
sales plans. 


In three to five years, the firm hopes to have its 
electronics business split 60% military, 40% 
non-military. The Temco Electronics and Mis- 
siles Division, however, will continue to stress 
the missile and space market. 


Martin-Baltimore Electronics Division is also 
expanding its non-defense work, but expects that 
defense contracts will continue to dominate the 
workload. 


Machine-tool control is one of the Electronics 
Division’s major targets. Engineers are working 
on data processing research aimed at increasing 
versatility of machines so that low-quantity pro- 
duction runs can be handled economically with 
automatic control. 


One possibility is to use a single data processor 
to feed information on different tasks to a series 
of groups of machines in sequence. 


Diversification, however, is not a cure-all. Just 
about a year ago Chance Vought, faced with a 
decline in its aircraft business, became a major 
producer of mobile homes. C-V acquired three 
producing companies whose 1959 combined sales 
totaled some $60 million. In the first half of this 
year, sales amounted to under $3 million for 
Vought Industries, the mobile-home subsidiary. 


In addition, earnings of the parent company for 
the first half of 1960 were less than half of last 
year’s mid-year figure. 


Celanese enters missile field... 


The Ashville, N C, rocket plant originally set up 
by Oerlikon Tool and Arms Corp of America 
(part of Oerlikon Machine Tool Works) about 
nine years ago, has been taken over by Celanese 
Corp of America. 


To be known as Amcel Propulsion, Inc, the Cel- 
anese subsidiary will concentrate upon develop- 
ment of rocket propellants and will also make 
related items. At a later date the company may 
go into development and production of small 
tactical weapons. 


NASA eases contractors’ fears... 


The National Aeronautics and Space Adminis- 
tration told contractors that it plans to rely 
heavily on industry participation in Saturn and 
other programs at its Marshall Space Flight Cen- 
ter. Contractors feared that NASA would do 
most of the work itself. 


Major prize, should test program be successful, 
will be the multi-million dollar airframe pro- 
duction and vehicle assembly contract for the 
Saturn booster. Specifications for the C-2 sec- 
ond stage are now being drawn up, and industry 
will be asked to bid on the 200,000-lb-thrust 
engine sometime next spring. 


Space Age machine tools... 


Convair has just taken a long look (at the re- 
quest of the Aerospace Industries Association) 
at the ability of today’s machine tools to cope 
with Space Age machining problems. 


Much of today’s manufacturing equipment, Con- 
vair researchers find, just can’t do the job, and 
aircraft and missile firms are forced to modify 
existing equipment drastically, or even build 
completely new home made machines. 

Exceptions to the general inadequacy are nu- 
merically controlled machine tools. According 
to Convair investigators, these machines have 
proved highly successful. Only trouble is that 
there are still too few of them in the industry. 


Convair’s recommendations (details on p 101): 
Integrally designed controls, counterbalancing 
of all moving parts, backlash eliminators, non- 
friction bearings, greater rigidity and stability, 
more efficient chip disposal, preplanning for the 
addition of vacuum systems. 


Commercial use of AF facilities... 
The question of commercial use of military- 
owned production facilities by a defense con- 
tractor has come up again. 

The General Accounting Office reports to Con- 
gress on a case involving Avco Corporation’s 
Lycoming Division. The company is charged 
with using USAF-owned production equipment 
during 1953-55 at a rental rate lower than the 
rate allowed by the contract. 

Following a GAO probe into the case, USAF 
collected $216,800 in additional rents from Avco 
and clarified its rental policy for the company— 
payment is required on the basis of the time 
the facilities are available for use, rather than 
on the former basis of actual use. 
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MACHINE TOOLS... 


Machine tool sales looking up... 
The Machine Tool Exposition already has 
sparked a modest amount of buying and prom- 
ises to generate an increased volume of new 
orders during the fourth quarter. Inquiries 
stemming directly from the show are heavy. The 
quality is very good and most of the inquiries 
do not come from prospective customers who 
were “just looking around.” 

This is the consensus of opinion among machine 
tool builders and distributors as a result of a 
spot check round the country. Cautious op- 
timism prevails. Though September was re- 
ported to be a considerably better month than 
August for orders, and predictions are for a gain 
of 10-20% in the October-December quarter, 
no boom is in prospect. 


Warner & Swasey backlog soars... 
Warner & Swasey calls the Exposition “an un- 
qualified success.” It booked more new orders 
for machine tools in September than in previous 
four-and-a-half months. Its backlog has gone 
from 60 days to 6 months, with good shipments 
assured through the first quarter of 1961. 


September sales confirmed the fact that more 
orders had been held up pending the show 
than the company had anticipated. Many of Sep- 
tember’s orders admittedly were closed because 
of a price increase that allowed customers to 
convert outstanding quotations at old prices 
into firm orders up to September 23. Neverthe- 
less, Warner & Swasey feels that fourth quarter 
sales at new prices will be good. 


Keen interest in tape control... 

A number of builders feel that much of their 
business the next six months will come from 
tape-controlled machines in which customers 
have shown keen interest. A prominent distrib- 
utor reports lively and tangible inquiries for 
numerically controlled machines. 

Several special machine tool builders point to 
pending automotive buying plans as a source of 
business before the end of the year, possibly in 
November. At least one transfer machine build- 
er had a substantial sales pickup in September, 
deriving much of its new business from abroad. 


Detroit buys presses .. . 

A leading press builder already has received a 
sizable volume of orders in October and the en- 
tire fourth quarter looks bright. Its optimism 
is based on a revival of buying at Detroit and 
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on continued demand from foreign automobile 
manufacturers. 

Here is a summary of reports from individual 
builders of cutting-type machines: 

@ Builder No. 1—60% of its machines at the 
show have.been sold. Its September dollar vol- 
ume of orders was up 30% above August. It 
views the fourth quarter with modest optimism. 
@ Builder No. 2—Inquiries up considerably 
during and since the show. September sales 
were 20% better than August’s which were 
slow. Fourth quarter should just about hold even 
with September. 

@ Builders No. 3—Sales of standard machines 
held steady in September and demand for “‘spe- 
cials” increased notably. Rest of year looks good 
for pickup in all classes of tools. 

@ Builder No. 4—September was 50% above 
August which was a stinker. Fourth quarter will 
do well to keep up to September level. Lots of 
active inquiries but do not expect to convert 
many to sales until ’61. 

@ Builder No. 5—Lots of firm quotations are 
being made. Caliber of show visitors was very 
high and much of the interest in its machines 
has come from industry in general rather than 
from specialized customers. 

@ Builder No. 6—September orders were 25% 
better than those in August. Fourth quarter 
business should be good. Now is poor time to 
raise prices, but may have to soon as result of 
higher costs. 


Fourth quarter prospects good .. . 
Distributors of cutting-type machines have these 
comments on the show and the outlook: 

@ No. 1—Our area was dead pre-show but now 
there are numerous good inquiries. Fourth quar- 
ter prospects have improved. 

@ No. 2—We have sold two machines totaling 
$55,000 as result of show. Fourth quarter should 
be up 15%. 

@ No. 3—Show provided definite stimulus, and 
expect fourth quarter to be 50% above 1959. 
@ No. 4—Fourth quarter promises to be up 20% 
over 59. Number of customers from our area at 
Chicago was beyond our fondest hopes. Feel that 
$15,000 we invested in our attendance at show 
will pay off in six months to a year. 

@ No. 5—Show was shot in the arm needed by 
the industry. Fourth quarter looks promising. 
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8-STEP CERTIFICATION—Our unique 
the nation's largest and most diversified 8-Step Certified Alloy Plan assures test- 
alloy steel stocks at Ryerson—availahle to 


proven quality and predictable performance 
meet even your largest requirements. S ? e every time... guides heat-treatment... cuts 


in Stock 
at Ryerson 













BARS 
Hot rolled and cold finished 











4615/20 
Low \ £8615 
8620 
Carbon / 5690 leaded 
Case ) £9310 
WORLD'S FASTEST CUTTING ... that’s TECHNICAL HELP—Your Ryerson rep- 
Ryerson's Rycut series of alloys (see listing). ne resentative is Metalogics-trained to sug- 
And Rycut heat-treated has carbon matched 4140 TG &P gest the best alloy for each application 
to bar size for best combination of machin- Heat-\ 4140 leaded -.. Steels to do the job faster, better— 
ability and strength. Treated ) 4147/59 leaded at less cost. 
Medium ) rycrome* 
Carbon( Rycrome TG & P 
Nikrome® 


. Nitralloy 


s 4140 
Medium 4140 leaded 
Carbon 4147 
Annealed ( 4147/50 leaded 
j 4340 
Direct a8 
Hardening \ 9647 jeaded 


cut” 20 
re | Ryeut 40 and 50 annealed 





Free } rycut 50 modified annealed 
Machining | Rycut Heat-Treated 
x + : 
. a "* PLATES 
PE BE 
DEPENDABLE DELIVERY—Big-capacity 8620 T-1 . BE “METALOGICAL"—All the plus 
facilities and an experienced staff with a serv- E8615 ——_ Sa30 values of Ryerson service on alloy steel 
ice attitude assure quick delivery of any quan- 4140 add up to the Ryerson science of giv- 
tity—within hours if needed. 


ing you “optimum value for every pur- 
chasing dollar.” So be “Metalogical” 
—call Ryerson. 


STEEL +ALUMINUM + PLASTICS - METALWORKING MACHINERY 


woos) 6) RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Member of the 








Steel Family 


PLANT SERVICE CENTERS: BOSTON - BUFFALO +» CHARLOTTE + CHICAGO + CINCINNATI » CLEVELAND » DALLAS + 
LOS ANGELES + 


DETROIT * HOUSTON » INDIANAPOLIS 
MILWAUKEE + NEW YORK + PHILADELPHIA + PITTSBURGH + ST. LOVIS » SAN FRANCISCO + 3 


EATTLE + SPOKANE + WALLINGFORD 
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MATERIALS... 


Return of titanium? ... 


More than a year ago the US Air Force dropped 
most of its support of research in fabricating 
titanium aircraft. Now, Convair manufacturing 
engineers tell us that the B-70 may be the last 
to use stainless steel; that aircraft thereafter 
will have to go to titanium or “something bet- 
ter.” Right now, they don’t know of anything 
better—and look toward a big pickup in titan- 
ium applications in the relatively near future. 


Steel-tough glass .. . 


Glass can be given more bend strength than is 
present in plain carbon steel by a process de- 
veloped in the USSR. Conventional sheet glass 
(no composition given) is softened at a temper- 
ature of 390 F before being plunged into a hot 
processing bath of liquid organo-silicones. Fi- 
nally, the glass is tempered by cooling the bath 
in accurately controlled stages of 70 F each. 
Bend strength of %-in.-thick glass sheet is said 
to be increased at least 11 times by this process. 
Thicker glass shows an even greater increase. 
A US development called “Nucerite,” by the 
Pfaudler Co, a division of Pfaudler Permutit, 
Inc, is testing out at strengths higher than those 
of structural steel. Nucerite is a composite of a 
unique crystallized glass bonded to a metal base. 
The combination is exceptionally tough and has 
“great” temperature resistance. Pfaudler expects 
its greatest values will be found in chemical, 
nuclear, and space equipment. 


Differential zine coating .. . 


A corrosion-resistant, hot-dip zine coating on 
one surface and a smooth spangle-free finish on 
the opposite side characterize a differentially 
galvanized sheet developed by Armco Steel 
Corp, Middletown, Ohio. An excellent base for 
high-lustre body finishes is provided by the 
smooth side. Designated Armco Zincgrip DC, the 
sheet combines paintability with good spot 
welding characteristics plus corrosion resistance 
where it is needed. Compatible with phosphate 
paint bonding systems used in the automotive 
industry on cold-rolled steel, this zinc coating 
requires no special preparation. Both cold- 
rolled steel and Zincgrip DC can be treated for 
painting at one time. 


Iron-making—home style . . . 


Perhaps it won’t happen in our lifetime, but the 
giant blast furnaces that have contributed so 
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much iron to our economic growth seem doomed 
to eventual obsolescence. A modern blast fur- 
nace and coke plant requires an investment of 
about $90 per net ton of annual capacity. Re- 
search teams all over the world are seeking 
simpler, less costly techniques for producing 
iron. Several practical methods have been de- 
veloped, mostly involving direct chemical reduc- 
tion of one. 


Practical application . . . 


Most recent pig-iron-making process to be re- 
vealed is said to require an investment of $35 
to $45 per net ton. Or, a single-unit plant cap- 
able of producing about 500 tons of pig iron per 
day would cost between $6 and $7 million. De- 
scribed as the D-LM Process, the research 
which evolved it was begun in 1948 when Mc- 
Wane Cast Iron Pipe Co, Birmingham, Ala, 
sponsored a program at Battelle Memorial In- 
stitute. McWane’s ambition was to develop a 
practical on-site source of pig iron for its own 
needs. Three companies, Dwight, Lloyd, and 
McWane contributed to the development of the 
process. Since 1956 the work has been conducted 
at the McDowell Co’s research facilities at 
Cleveland. On Lake Erie, where electric power 
costs eight mils per kwh, D-LM iron can be pro- 
duced for $47 per ton. Estimated cost in Bir- 
mingham is somewhat lower. 

In operation, fine iron ore is mixed with coal 
and limestone, pelletized and fed to a sintering 
machine. Partial reduction is accomplished by 
sintering. Self-fluxing, self-reducing pellets are 
discharged from the sintering furnace, at 1500 
F, to the electric furnace for final smelting. Dry- 
ing, heating, calcining, and pre-reduction in the 
sintering machine are completed in only 10 min- 
utes. 

Raw materials for the process include ore and 
limestone screenings, and non-coking quality 
coal. 


New look in tubing... 


Tubing produced by the unique cold-working 
method developed at Damascus Tube Co on a 
modified Cincinnati Milling Machine Co Intra- 
form machine has a variety of unusual charac- 
teristics. In addition to extremely close wall and 
diameter tolerances, internal configurations can 
be extremely varied, including ribs, spiral fins, 
and hollow walls. Stainless steel, Hastelloy, 
Zircaloy, tantalum, and titanium are among the 
metals formed so far. 
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Simonds offers you 
3 TYPES of Metal Cutting 
Band Saws: 


SUPER High Speed Steel . . . an 
entirely new concept in band saws 
this super blade will give up to 
times better performance than any 
other high speed steel biade. 


Standard High Speed Steel... a 
tool of highest quality, designed for 
faster cutting and longer life than 
conventionai metal cutting band 
saw blades. 


Hard Edge Carbon Steel. . . a top 
quality ape well known for | 
ee ed ee ote ee Local Skill. Your local Simonds Distributor is ready and able to help you solve your cutting problems. 


widths and tooth styles for contour - 4 
or cut-off work. He’s always ‘‘on call’’ for emergency service or engineering help. 


SIMONDS PERFECTIONEERS EVERY ORDER 


with your Local Simonds Distributor’s “Triple-S-Service” 


(LOCAL SKILL — LOCAL STOCKS — LOCAL SPEED) 


Back of the ‘‘controlled conditions” quality of every Simonds cutting tool is 
the ‘“Triple-S-Service”’ of your local Simonds Distributor. He not only stocks and 
services your account with local speed, but provides a local source of technical 


skill and know-how. 
As your local Simonds Distributor, he is thoroughly schooled in the proper 


Local Stocks of your Simonds Dis- application and use of Simonds cutting tools. And can help you perfectioneer 


tributor mean less money you have . . 
to tie up in inventory, and big sav- your toughest wood or metal cutting jobs. 


eee ee For the best combination of quality cutting tools and on-the-spot service that 
saves you time, work and money — use the “‘Triple-S-Service” of your local 


Simonds Distributor. 


Factory Branches in Boston, Chicago, 
Shreveport, La., San Francisco and 
Portland, Ore. « Canadian Factory in 
Granby, Que. « Simonds Divisions: 
Simonds Stee! Mill, Lockport, New York; S AW AN v ST E EL CO 
us — Heller Tool Co., oy ey ee oy 
; “ Simonds Abrasive Co., Philadelphia, Pa. 
Local S- sed of your Simonds Dis- and Arvida, Que., Canada 
tributor means fast delivery. Greater FITCHBURG, MASSACHUSETTS 
convenience, too, with one order, 
one invoice, one check covering 
many different items. 


For Local Stocks — Local Speed — Local Skill 
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WHATS AHEAD... 
in Metalworking 


Metalworking production starts to climb... 


Business is picking up slightly, report most 
metalworking firms, but the increase is a very 
modest one. 

Steel production is rising slowly in several 
major producing areas, mainly because of a 
continued pickup in automotive ordering. But 
the sharp upturn that has been predicted every 
month has now been pushed ahead to November. 
Some producers are anticipating a rise of as 
much as 15 points in the operating rate in No- 
vember. 

Major producers of automotive parts are re- 
porting spotty business. Ordering from Detroit 
continues for the most part on a hand-to-mouth 
basis. One major producer says his passenger 
car parts business is operating above normal 
levels, and predict a fourth-quarter production 
gain of about 10%. 


Sales of automotive replacement parts are just 
about holding even with 1959. Increases in ex- 
port sales, says one producer, may put his com- 
pany over 1959 levels, but the increase is not 
expected to be very large. 


Foundry operations picked up somewhat, but 
the feeling is that the pickup can be attributed 
to seasonal influences. Foundrymen anticipate 
that 1960 business will slide along at levels 
lower than those of a year ago. One spokesman 
states that the appliance industry could be the 
bright spot for his company in fourth quarter. 
Industrial fastener manufacturers report some 
light improvement, but admit that it was noth- 
ing startling. Production continues at slightly 





lower-than-normal levels, and outlook for the 
year pegs production and sales at about 1959 
levels. 

Production of major home appliances shows 
signs of turning up, but most of the big pro- 
ducers report business off from last year. Inven- 
tories are still heavy. Prices are firm now but 
fluctuate with changes in steel prices. 

Sales of industrial materials handling equip- 
ment dropped 33 points in the latest monthly 
bookings index of the Materials Handling Insti- 
tute. The index now stands at 126.79, using 
1954 = 100. This sharp drop follows two months 
of rising business. 

industrial heating equipment manufacturers re- 
port that ultra-high-temperature units and vac- 
uum equipment are in demand. Several major 
furnace builders report business running about 
10-15% ahead of 1959, but the Industrial Heat- 
ing Equipment Association reports that business 
for the first eight months of 1960 is down about 
14% from last year. 

Bearings manufacturers report production levels 
of anywhere from 60 to 80% of capacity, with 
the expectation that business will continue at 
this pace for the rest of the year. One large 
manufacturer foresees 1960 domestic business 
off 10 to 11% from 1959, and predicts that 
domestic business in 1961 will be 14% lower 
than 1960 levels. 

Several machine tool builders are expecting that 
the auto firms will finally break loose some of 
the programs they’ve been holding back. The 
break may come as early as November. 
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SEPT AUG JULY AUG 





Esti- Pre- Re- Year 
mated liminary vised Ago 








Total 
{100 is 100 99 101 105 














Machinery 99 «#86102 = =«6103 
Electrical 

Machiner; 108 112 
Autos 83 106 
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Transportation .. 87 96 


Other 
Metalworking ... 111 96 
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WHAIATL’S AHBAD... 
in Business 














AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


SEPT AUG JULY AUG 
Esti- Pre- Re- Year 
mated liminary vised Ago 
Total Index 
159.8 159.4 159.4 159.4 


« 159.8 


Machinery 





- 192.4 192.4 187.8 


Other Machinery 


exc. Electrical. 172.8 172.6 171.3 


Electrical 
Machinery ... 159.4 


Fabricated Metal 


159.6 162.2 














1960 


"7958 | 1959 





Products 147.4 148.5 





A look behind unemployment figures... 


Unemployment figures in recent months have 
come in for renewed attention. And this is 
demonstrated by platforms of both political 
parties, which vow aid to areas hardest hit by 
unemployment. 

Back of this interest in unemployment is the 
relatively high level of joblessness we’ve seen 
despite generally good business. At its peak this 
summer, unemployment hit almost 6% of the 
iabor force. 

Joblessness has risen largely because of two in- 
terelated reasons: innovation and the rapid in- 
crease in our youthful population. 

New technology demands greater knowledge, 
skill, and mobility than ever before. Yet these 
qualities are precisely what many of our unem- 
ployed lack. 

Teenagers particularly are short on the skills 
currently required by industry. Nevertheless, 
this year almost 2 million 14 to 19 year olds 
came into the labor force looking for full-time 


jobs. And this number will be increasing in the 
years ahead. 

In addition, industrial migration and technologi- 
cal innovations have created pools of unem- 
ployed in some areas of the country. In these 
locales many of the jobless are older workers 
whose skills can’t be adapted to new industries. 
Actually, though, these older workers and teen- 
agers account for only about half of our unem- 
ployed. And they are the hard core of our un- 
employment. 

Most of the remaining unemployed are out of 
work because of seasonal factors, or because 
they’ve quit work voluntarily in order to find 
better jobs. Among mature workers—those aged 
24 to 64—the unemployment rate is considerably 
lower than that for the country as a whole. Only 
about 4% of this group is without work. 

But it’s clear that greater emphasis on education 
and training to meet the needs of new industries 
is a key to lower unemployment. 





INDICATORS 
100) * 


WEEKLY BUSINESS 
Business Week Index of Activity (1947-1949 
Steel ingot operations (thousands of tons) 
Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record—millions) 


INDICATORS 


QUARTERLY BUSINESS 


Gross National Product (billions) 


Expenditures of new plant and equipment (millions) 


Latest 
Week 
149.2 
1,500 
13,779 
137,023 
602.8 


Latest 
Quarter 


505.0 
36.30 


Preceding Yeor 
Week 


Ago 
148.2 145.6 
1,558 362 
14,156 13,234 
120,722 105,720 
409.5 241.5 


Preceding Year 
Quarter Ago 
501.3 489.9 
35.15 32.50 


Profits after taxes in primary iron and steel industry (millions) 263 400 552 
Profits after taxes electrical machinery industry (millions) a 261 264 296 
Profits after taxes machinery (except electrical) (millions) a 323 271 400 
Profits after taxes in motor vehicles and parts industry (millions) 504 565 596 


Motors and generators new orders index (1947-1949 


*Seasonally adjusted 


100) ae 180 169 186 


96 American Machinist/Metalworking Manufacturing * October 17, 1960 












CAREFUL! 


Care in the creation of Continental 
Broaches takes precision manufac- 
turing a step beyond the exactness 
of quality control. Thirty years of 
broachmaking—designing and pro- 
ducing thousands of standard and 
custom-made broaches—assures un- 
matched efficiency and performance 
from CTW Broaches. 





Find out how Continental's experi- 
ence in broach engineering, modern 
heat treat methods and cost-saving 
production processes can cut down- 
time and increase output in your 
operation. Call your local Ex-Cell-O 
representative, or contact Ex-Cell-O 
Detroit; in Canada, Colonial Tool 
Co., Ltd., Windsor. 


A 59-14 





itaagal sce 


t 3 i a DIVISION OF 


EX CHILO 


JB: 
With the sure, careful touch of an experienced hand, veteran ovenas#ee nanan 


CTW heat-treat man hoists 72” broach from a vertical furnace. 









SPIRAL 
SPLINE BROACH 


SERRATION | Seema = INVOLUTE SPLINE 
curTing Broach = SHELL-TYPE BROACH CARBIDE-TIPPED BROACH SECTIONS 


CIRCLE 239 READER SERVICE CARD 


15 ways to profit- 
at your fingertips 


Put this pendant station in the hands of your operator, 
and he will obsolesce any table type boring mill your 
competitors may have. At his command will be a system 
of features calculated to increase your boring, milling, 
and drilling profits: 

















. Operator can see the cutter while controlling machine. 

. Pre-selective speeds & feeds; power automatic shift. 

. Built-in reversible motor (no long shafts or bevel gears 
to spindle drive ). 

. Spindle hardened to full 5/32” depth; hardened taper. 

. Spindle speeds up to 1500 rpm. 

. Automatic depth control for full travel of spindle. 








. Screw feed to spindle. 

. Milling feed calculations by chip load per tooth. 

. Up to 25 hp motors available. 

. Anti-friction bearings throughout. 

. Hardened bed & saddle ways; non-metallic head ways. 

. Pressure or splash lubrication to all running parts. 

. Long narrow guides, screw feeds within guides. 

. Wide selection of column, table and bed sizes. 

. Wide selection of accessories, such as automatic posi- 
tioning, tracer controls, tape controls, extended saddles 
with supports, power tool lock. 


Our quotation will convince you that this is an excep- 
tionally good machine tool buy. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman St., Cincinnati 23, Ohio. 


"7 vse ” are _— ‘a é i. 3 i i- a 


MmOOEL 4 


CIRCLE 240 READER SERVICE CARD 


anearrT 
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What Automation Can Do For You 


Automation is still a glamor word often tossed 
indiscriminately off the tongues of a lot of peo- 
ple, including politicians and unionists. 

From these careless and generalized refer- 
ences to it, the impression is that automation, 
like some mechanical monster beyond human 
control, is about to overwhelm us. An examina- 
tion of the situation in the metalworking indus- 
tries, however, gives no support whatsoever to 
such a fantastic concept. 


The truth is that automation... 


at first became a fad. Some managements got 
caught up by it and found out to their disap- 
pointment that it did not do for them what they 
thought it would in lowering costs. Since then, 
automation has been accepted more and more 
for what it is. And it has been making quiet, 
solid gains in metalworking shops. 

Proof of these gains is found in a recent sur- 
vey made by the editors of AMERICAN MACHIN- 
Ist/METALWORKING MANUFACTURING showing 
that around 24% of the companies responding 
have some automated equipment at work in 
their plants. That compares with 19% in a sim- 
ilar survey three years ago. 


But that is only part... 


of the story. More than half of the plants with 
500 to 999 employees have automated equip- 
ment, against 35% in 1957. And shops with few- 
er than 500 employees are increasing their auto- 
mation. This means that automation is not being 
confined to mass-production plants. 

Popular concept of automation is of an entire 
manufacturing plant denuded of men. While ad- 
mittedly such plants are in existence, they are 
the exception rather than the rule. Average ap- 


plication of automation is far less dramatic than 
that. 

It assumes the form of automatic loading and 
unloading of machine tools and presses and of 
transfer devices between machines. It includes 
automatic lines for painting, plating, heat treat- 
ing, welding, brazing and forging. It embraces 
in-process automatic gaging and automatic in- 
process storage units. 

There are practical reasons why automation, 
in the forms just enumerated, is being used more 
and more. An overwhelming majority of compa- 
nies with automated equipment say that they 
have installed it to reduce their direct-labor 
costs. At the same time they acknowledge that 
increase of output is another major objective. 
And 39% of the companies admitted that they 
have invested in automated machinery to im- 
prove the quality of their product. 


So automation is not a matter... 


to be viewed in the abstract. Only the ignorant 
or those with special interests to push will con- 
demn it sweepingly or look upon it with alarm 
and advocate its close control by a combination 
of government, management and unionists. 

Its possible applications are myriad in num- 
ber. Each one should be examined carefully on 
its own merit and adopted or discarded. It can 
do much to improve efficiency, enhance product 
quality and lower costs when installed in the 
right places. 

It is management’s responsibility to keep 
abreast of the many improvements constantly 
being made in automation and to put those im- 
provements to work in its own shops wherever 
it is profitable. Only with this sort of constant 
vigilance will Metalworking be able to make 
maximum use of it. 


EDITOR 
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LOOK TO 

INGERSOLL 
FOR THE 

ANSWER 


INGERSOLL 
CUTTER DIVISION 











There's a place for each. Some say the 
throw-away offers the lowest-cost edge. 
Others prefer the tipped blade for the 


same reason. Both are in general use. 


Analysis of work to be done, of the 
machine assigned to the job, and of 
the cutter itself will determine what 
blade is best. That's why many firms re- 
ly on Ingersoll's helr in arriving at eco- 


nomical solutions to cutter problems. 


For efficient, low-cost metal removal, 
let an Ingersoll representative make a 
preliminary survey. It will cost you 
nothing ... may lead to important sav- 
ings. Ask a representative to call, or 
write for the booklet, “Ways to Reduce 
the Cost of Chips.” Address Dept. K-68. 


~ INGERSOLL 


murine machine company CUTTER DIVISIO 


CIRCLE 241 READER SERVICE CARD 
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Researchers look into machine tool capabilities 
for aerospace output, urge... 


Let's catch up with the Space Age! 


By John R Condit 

Facilities equipment engineer 
Convair 

A Division of General Dynamics Corp 
San Diego, Calif 


Only a small percentage of today’s 
machine tools can cope with machin- 
ing demands of the aircraft and mis- 
sile industry in the coming years— 
and most of these are numerically 
controlled units developed in the 
last decade. 

This is not mere opinion. It is the 
finding of an extensive survey con- 
ducted by Convair-San Diego for the 
Aerospace Industries Association of 
America. Object: to find out if ex- 
isting machine tools can meet exact- 
ing standards for producing increas- 
ingly complex parts from “exotic” 
materials. 

Convair’s equipment engineers, as- 
signed the survey job, dug back into 
their records and came up with evi- 
dence of the costly and unmistak- 
able inadequacy of much of today’s 
manufacturing equipment. 

For example, it frequefitly takes 
three to six months to integrate a 
new machine into production—modi- 
fying, reworking, debugging and 
adding or incorporating special fea- 
tures to meet aircraft and missile 
demands. 


Home-made tooling 


Visit any major aircraft or missile 
plant in the country and you will 
find milling, drilling, turning, form- 
ing, welding and other machines 
which are the products of their re- 
spective tooling departments. These 
“home made” machines are de- 
signed, engineered and built to per- 
form tasks beyond the capability of 
any machine tool on the market. 

These machines—whether they ap- 
pear in the shop tagged as tooling 
manufacturing aids, special equip- 
ment, or whatever—are highly spe- 
cialized and cannot be replaced by 
any standard tool available. Yet 
their number could be greatly re- 
duced if standard tools would be put 
on the market with improvements 
and refinements in keeping with 


advanced engineering and manufac- 
turing concepts. 

Only machine tools incorporating 
the ultimate in flexibility, versatility 
and accuracy can meet aircraft and 
missile industry requirements today 
and in the future, but only a very 
small percentage of existing ma- 
chines are adequate by AIA stand- 
ards—most of them numerically con- 
trolled. 

Most of them are contour and pro- 
file millers, along with a few nu- 
merically controlled drilling ma- 
machines, boring, welding and form- 
ing units. Nearly all such numeri- 
cally controlled machine tools are 
now in production with satisfactory 
results, and through the unified ef- 
forts of manufacturers and users they 
are constantly being improved. 

With these machines, parts can be 
produced which could not possibly 
be duplicated on conventional tools, 
because of the design complexity of 
parts and the need for consistent, 
repetitive precision beyond the skill 
of human operators. 

The need for machine tools with 
ultra-precise movements will become 
more critical with the advancement 
of product design, and with the in- 
creasing importance of reliability 
and strength-weight factors. 

Yet there is so little numerically 
controlled equipment available to 
the industry, in relation to its needs, 
that it is now necessary to simplify 
parts so that they can be made on 
conventional machines. These sim- 
ple parts must then be incorporated 
with the more complex ones pro- 
duced on numerically controlled ma- 
chines into the same assemblies. 
Needless to say, this practice does 
not realize the full benefits of nu- 
merical control. But for this very 
reason, it is not unreasonable to an- 
ticipate an unbounded expansion in 
the use of numerically controlled 
and highly improved machine tools 
in the near future. 

Today, except for closer tolerances 
and increased accuracy in fabrica- 
tion, along with the use of better 
materials and some streamlining, the 
basic design concept of most machine 
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tools is unchanged. To a greater or 
lesser degree, most of today’s ma- 
chines are afflicted with backlash, 
“sticktion,” friction, deflection, and 
with unbalance and inertial troubles. 

It follows that builders of control 
systems must design a system that 
not only can control all machine 
movements and functions precisely, 
but which can also detect, measure, 
and compensate for discrepancies in- 
herent in the basic machine. But such 
a system would have to be unnec- 
essarily complex, and it would be 
difficult to maintain at peak ef- 
ficiency. 

What can the machine tool indus- 
try do to catch up with the fast 
changing designs and manufactur- 
ing techniques of the Space Age? 
Basically, it must build machines 
that are versatile, accurate, and cap- 
able of producing parts of such com- 
plex configuration that the ingenuity 
of the structural designer need not 
be dampened by the question of pro- 
ducibility. 


What is needed 


Not only must special tools be 
tailored to the specific needs of us- 
ers, but standard machines must be 
greatly improved, too. To get down 
to specifics: 

e All moving members — tables, 
slides, columns, gantrys, saddles, and 
the like—regardless of plane of mo- 
tion should be counterbalanced. In 
this way, force required to initiate 
and maintain motion (whether con- 
stant, accelerating, or intermittent) 
will not create inertial problems that 
must be overcome by operator skill 
or special control features. 

e Some machines are equipped 
with counterbalance systems employ- 
ing weights, cables, chains, pulieys, 
sprockets, and so forth. At best these 
are only 50% effective, are erratic, 
and plagued with variables. Such 
systems should be replaced with 
electro-hydraulic, pneumatic or oth- 
er powered systems. 

e All parts that move as a tool 
operates should be mounted on non- 
friction precision bearings. All driv- 
ing mechanisms — racks, pinions, 
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Let’s catch up with the Space Age! 


“Home made” bandsaw was Convair-designed and built to do a job which no saw on 


the market could do. The saw 


is straddle-mounted over a 5 x 5 ft table. The 


blade is in a horizontal plane, is traversed along ways by two independently driven 
leadscrews. Each end of frame has independent rise and fall. Completely cam con- 
trolled, this saw will produce a curved surface on a conical part or a flat surface 


at compound angles to the base plane 


screws, worms — should be equipped 
with automatic precision backlash 
eliminators. 

e All machines with hydraulic 
systems should be equipped with 
adequate heat-exchange devices to 
maintain hydraulic fluids at a con- 
stant preselected temperature. 

e Lack of rigidity and stability in 
a machine is frequently the reason 
why tolerances cannot be held to 
specified dimensional accuracies and 
surface finishes. Convair engineers, 
analyzing and evaluating several 


machine tools of equal capacity rat- 
ing, have sometimes given the nod 
to a machine of lesser versatility, 
simply because of its heavier struc- 
tural design. Generally, machine 
tools need beefing up for machining 
high-alloy steels. 

e Collection and removal of chips 
from the work area have a direct 
bearing on productivity. An efficient 
chip-collecting system would insure 
visibility of the work at all times, 
would prevent clogging of coolant 
and lubricating systems, and would 


preclude the need for adaption of a 
system by the user. 

e Skin milling machines are al- 
most invariably furnished without 
the vacuum table, which is a must 
in milling wing skins and similar 
work. The user must design and in- 
stall this necessary accessory before 
the mill can do the job for which it 
is designed. 

e Because most machine tool 
builders do not preplan for the ad- 
dition of vacuum system piping, 
valving, vacuum table and related 
equipment, the machine user is 
faced with such problems as clear- 
ance between moving parts and at- 
taching surfaces. It is suggested that 
machine tool builders look into the 
feasibility of integrating vacuum 
chambers and ports, channels and 
connecting points with the machine 
table. With such an arrangement, the 
user need only supply vacuum proj- 
ect plates or sub plates. 

Lest it be implied that this is a 
criticism or censure of the machine 
tool industry, let it be said here that 
great strides have been made by 
machine tool builders in upgrading 
and improving their products to 
satisfy new manufacturing  tech- 
niques. This is evidenced by a visit 
tc any of the installations where nu- 
merically controlled and other spe- 
cialized and automated machines are 
in operation. 

But the gigantic task is far from 
complete—only complete new con- 
cepts in manufacturing tools can 
keep pace with future demands of 
air and space mastery. 


inexpensive gage measures hole ID to 0.0002 in. accuracy 


This is Naval Ordnance Laboratory’s “Wobbler,” for measur- 
ing the inside diameter of small (about 0.2-in. dia) holes to 
an accuracy of 0.0002 in. It’s basically a cylinder attached 
Cylinder is inserte4 


to a rod which is connected to a dial. 
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PRINCIPLE OF THE WOBBLER- 
AN INTERNAL DIAMETER MEASURING GAGE 


tenths of a mil 


in hole and rod is wobbled, or rocked back and forth, by 
hand. Movement of the rod is measured by the dial, which 
indicates the diameter of the hole within an accuracy of two- 
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Gets Into Narrow Spaces—Steam-turbine rotors were sent to 
contract shop for grinding seal fits, because special grinder 
would have cost $150,000. Special lathe attachment costing 
$7,000 from Production Machine Co handles 21 fits on eleven 


different diameters to 16 RMS finish and 0.0003 in. runout. 
Metal removal is 0.015 to 0.020 in. total, per fit. Cloth belts 
1% to 4 in. wide, and the aluminum-oxide grain is 


used are 
Soluble oil is the coolant 


bonded with waterproof resin. 


Finish those rolls in less time! 


ing, chrome-plated rolls, aluminum 


Roll grinding with a belt setup takes about one-third less 
time than wheel grinding, costs less, yet achieves a wide 
variety of finishes on many types of rolls. Here are some 
practical tips on how to do the job 


By Robert A Leggett, product engineer 
Behr-Manning Co, Troy, N Y, Division of Norton Co 


Finish is more important than ex- 
treme geometrical accuracy in grind- 
ing many kinds of rolls and tubes. 
Here, a belt can do the job at less 
cost than a wheel, yet produce a 
great variety of finishes. 

For example, proper combination 
of belts, speeds, coolants and con- 
tact wheels can produce a luster fin- 
ish, or a low micro-inch reading, or 
it can remove uneven, work-hard- 
ened surface material. 

A lot of work can be done with a 
belt, considering that about 2 hp can 
be put into an inch of belt width. 
Swarf removal, for instance, is so 
fast that extra care with coolant fil- 
tration is a must. Nor is it necessary 


to stop a belt grinder to dress, and 
belts don’t have to be changed often. 

Because many roll grinding jobs 
can be done with an attachment on a 
large lathe, or by converting the 
wheelhead of a cylindrical grinder, 
several score plants that once ground 
or reground rolls with wheel attach- 
ments or roll grinders now use belts. 
Belt-type roll grinding attachments, 
incidentally, are now on the market. 

Here are details of techniques em- 
ployed in roll grinding and finishing: 

Types of work now handled by 
belt grinding include: dryer rolls, 
steel rolls for the plastics trade, en- 
gravers’ rolls, foil-printing rolls, 
stainless steel rolls for textile print- 
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lighting standards, automatic-lift 
plungers, pistons for elevators, gun 
barrels, steel and zirconium tubes. 
Finishes produced by belt grinding 
depend upon many factors, but ordi- 
narily a uniform pattern and some 
luster are adequate, rather than a 
mirror finish. Here are some typical 
examples of finishes that can be 
achieved with belts: 
@ Nickel-plated thin-wall tubing, 
with plating 0.030-0.040 inches “high’ 
at the ends, ground to 5-8 rms and to 
0.00025 inches for roundness TIR, 
and straight over 36 inches length, 
can best be ground by a belt, because 
of its faster, cooler cutting action. 
Cutting oil must be used, however, 
to avoid tearing the nickel, and to 
deliver the required finish. 
@ Carrier rolls for textiles need 
good finish, but out-of-roundness of 
0.015 inches can be tolerated. Here, 
good finish is obtained by working 
on the slack of the belt. The same 
is true of finishing elevator plungers. 
e A “spun finish” can be produced 
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Finish those rolls in less time . . . 


Basic arrangements of belt grinding attachments 
(Dimensions on sketches do not denote the only sizes of attachments built) 


| CONTACT i 
\ WHEEL | WORKPIECE 
\ 
> / 
4 


4 


— 








a 
Ryman-made lathe attachment 
in conventional setup with con- 
tact wheel. Work diameter can 
range from 3 in. to 12 ft. 


q Older lathe attachment design 

f ' dai (Production or Curtis) allows 

FO ain mncnece either contact wheel grinding 
WHEEL x on or strapping on free portion of 
y belt (if idler end is moved for- 
ward). Tracking difficulties 

may arise if contact pressure 


is high 





1g” 
WORKPIECE 


Ryman attachment pivoted 
180° from position shown in 
drawing at top, to permit 
strapping for fine finish or 
light stock removal 

CONTACT 

WHEEL 4 Back-up belt behind abrasive 
belt on Ryman attachment stiff- 
ens grinding action, increases 
stock removal rate 


Small idler allows increased wrap on contact wheel, putting more 
horsepower into a cut. This type of attachment, built by several 
firms, is similar in principle to cylindrical grinder conversion 


on tapered aluminum street light 
standards by using a combination of 
traverse and grit. 
@ Plunge grinding of assembled ro- 
tors smoothes the rough, uneven sur- 
faces which result when the lamina- 
tions are stacked and assembled. 
@ Rubber printing rolls can be 
finished in 2 minutes, as against 45 
to 60 minutes by hand work. 
@ Work-hardened chilled iron rolls 
(probably the most difficult of all 
belt grinding jobs) if ground with a 
wheel may have their finish spoiled 
by chatter if wheelhead condition is 
not good. With belt grinding, on the 
other hand, good finish is obtainable. 
But stock removal rate is only a 
fraction of that with steel rolls. 
Elements of a setup — For roll 
grinding or polishing, either a lathe 
attachment (produced commercially 
by several firms) can be used, or a 
cylindrical grinder can be converted. 
In any case, the belt runs over one 
or more idler pulleys and the pow- 
ered contact wheel (see sketches). 
The contact wheel presses against 
the work with sufficient pressure to 
make the abrasive grain penetrate to 
the desired depth. 


Process variables 


Important considerations here are 
selection of abrasive grain, bond and 
belt backing material, and coolant, 
characteristics of the contact wheel. 

Cost of attachments—Belt grind- 
ing attachments for lathes and roll 
grinders cost from $1500 to $3000. 
On the other hand, a cylindrical 
grinder may be converted for the 
job by mounting an air-hydraulic 
tension grinder on the wheel-head 
slide, slotting the wheel guard to 
receive the belt. The belt can then 
be covered with an auxiliary guard. 
Finally, the grinding wheel is re- 
placed by a contact wheel. 

There are attachments available 
for cylindrical grinders, too. Some- 
times conversion is cheaper than buy- 
ing such an attachment. In other 
cases, the cost of a large contact 
wheel eats up the difference. But 
for the kind of work it is intended 
to do, a belt does the job for less cost 
than a wheel. 

Accuracy of work—With a lathe 
attachment, tolerance equal to a ma- 
chine’s basic capability can be ob- 
tained. 

Stock removal rate depends upon 
such factors as material hardness, 
type of material, surface feet per 
minute, traverse speed, belt char- 
acteristics, and the contact wheel. If 
a setup is correct, the reduction per 
traverse may amount to a few tenths 
in the case of a chilled iron roll, or 
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to several thousandths on iron, steel, 
or aluminum. Metal removal rate is 
aided by traversing the belt, by ro- 
tating the work as slowly as possible, 
and by applying continuous pressure 
in proportion to available power. 

Grit materials—Aluminum oxide 
is used for most belt grinding oper- 
ations on iron and steel, and silicon 
carbide when a fine finish is desired. 
The latter grit may also be used for 
stock removal on nonferrous mate- 
rials. 

With either grit material, the grain 
may be bonded to the belt with glue 
(either for dry finishing or for grind- 
ing with oil) or with resin, which 
gives a stronger bond than glue and 
is water-resistant. 

A paperbacked belt costs two 
thirds as much as a cloth belt, but 
the latter is stronger, holds the grain 
better, and reduces time lost in belt 
changing. 

Grit sizes—Grain sizes for roll 
grinding range from coarse (69 to 
80 or coarser) for the worst stock 
condition, to 240 and higher for final 
finishing. Ordinarily, an operation 
can be started with 120-grit belts, but 
cast-iron drums and chilled-iron rolls 
usually require starting with 36-40 
grit. 

Belt speed—Here, the usual range 
is 4000 to 5000 fpm (higher speeds 
generate heat and glaze the belt). 
But such materials as titanium, Zir- 
caloy, certain grades of stainless 
steel, and other tough alloys must 
be belt ground or polished at lower 
speeds. Titanium, for example, has 
been ground at 750 fpm. 

What belt grinding won’t do— 
Form grinding of rolls is impracti- 
cal with a belt, especially if close 
tolerances are involved. This is be- 
cause a belt is limited by its ability 
to run over formed pulleys in gen- 
erating a precise form or radius. For 
the same reason, face grinding of a 
shoulder and an adjacent roll is im- 
practical. 

Contact wheels—For stock remov- 
al, a hard rubber (90 durometer) 
contact wheel with 45° serrations, 
¥%-in. land, and %~in. groove pro- 
vides aggressive cutting action, and 
sheds dulled abrasive from the belt 
to eliminate glazing or plateauing of 
the grain. More belts are thrown 
away because of glazing than com- 
plete shedding. 

For finishing work, rubber facing 
on the contact wheel is softer (may 
be down to 30 durometer), and the 
angle of serrations may be reduced 
to as little as 8°, with lands wider 
than the grooves. Even smooth-faced 
contact wheels may be used for fin- 
ishing. 


Fine Finish—Steel rolls for Flexographic 


ished by a lathe-mounted Ryman 500 rol 


rinting, measuring 56 x 4.810 in., are pol- 
grinder. The roll is rotated at 300 to 350 


rpm. An 8-microinch finish is attained here with cloth abrasive belts, usually 
with a grit sequence of 150 and 240, depending on the roll condition. Belts are 2% x 
82 in., run at 5500 sfpm. On final finishing, a fabric back-up belt is used 


Strapping vs contact wheel—lIf the 
problem is stock removal plus con- 
centricity and straightness, a contact 
wheel is preferable. Finishes down 
to 3 rms can be attained, although 
users of belt grinding equipment are 
usually satisfied with commercial 
luster. 

Strapping (grinding with the slack 
of the belt) puts more abrasive in 
contact with the work, is thus a faster 
way to remove tool marks and bring 
up luster if the roll is out of round. 

This method, which is primarily a 
finishing operation, will not distort 
work that is round to begin with, 
but on the other hand it will not cor- 
rect existing out-of-roundness. Some- 
times a glue-bonded belt is used in 
strapping, but it does not hold the 
grain as firmly as other bonds, al- 
though it is less costly. 

Work rotation—The contact wheel 
and the work should not rotate to- 
wards each other (like a pair of 
gears rolling in mesh). The wheel 
and the work should rotate in the 
same hand, say clockwise. 

Work speed range is 25 to 200 fpm. 
And while stock removal is better 
at slow speeds, better finish is pro- 
duced at high speeds. In any case, 
speed should not be so high that 
penetration of the work by the grain 
is impaired. 

Traverse rate ranges upward to 6 
to 8 fpm, depending upon work di- 
ameter and surface speed. There is 
no hard and fast rule: The rate must 
be worked out on a basis of the job 
and required finish. 

Coolants — Although most belt 
grinding is done dry when a lathe 
attachment and fast traverse are em- 
ployed, coolant helps control distor- 
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tion in some instances, as in grinding 
thin-wall tubing (a 40:1 soluble oil 
mixture works well). 

If stock removal is heavy and dis- 
tortion is not important, the lubri- 
cating effect of a sulphur-chlorinated 
oil can increase belt life 10:1 over 
soluble oil—and a premium-priced 
waterproof belt is not required. 

Generally, a wide range of cool- 
ants can be used in belt grinding to 
produce a fine finish, handle stock 
removal, or both. 

Filtration—When oil is used as a 
coolant, it must be filtered with a 
filter of greater capacity than is com- 
mon with a wheel grinding setup. 
Many belt grinding troubles can be 
traced to inadequate filtering capac- 
ity and to failure to cope with the 
faster metal removal rate of belts. 

Defects produced by belt grinding 
most commonly reported are chatter 
marks and barber-pole spiral. Chat- 
ter marks can be caused (1) if the 
belt joint is too thick, (2) if the con- 
tact wheel is out of balance, (3) by 
poor or worn bearings, (4) by exces- 
sive grinding pressure, and (5) by 
work vibration or whip. 

Probable causes of barber-pole spi- 
ral can be narrowed down to (1) ex- 
cessive wheel pressure, (2) too-rapid 
wheel traverse, (3) misalignment of 
the contact wheel, (4) belt cupping. 

Such troubles may be corrected by 
realigning the contact wheel, by re- 
lieving the contact wheel edges to 
“fade out” the pressure, or by re- 
placing the contact wheel if the rub- 
ber is beginning to separate from the 
core. If the belt cups, increased ten- 
sion on the belt will flatten it. If 
not, the crown on the idler pulley 
should be changed. 
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Long-armed welder reaches 


‘Here’s a machine that will 
reach through a small opening 
and make blind spotwelds at 
the other end of a large air- 
plane wing. A major problem 
solved by the device is how to 
exert enough squeeze force at 
the end of the long booms to 
make a good spotweld 


Try holding both arms straight out 
in front of you and pressing your 
two index fingers together. You can’t 
exert much squeeze force that way, 
but, if somebody ties your wrists to- 
gether, you can squeeze pretty hard. 

That gives a general idea of the de- 
sign principle that lets this machine 
make blind spotwelds inside an air- 
plane wing, all the way down at the 
other end, 150 inches away. Built by 
Sciaky Bros, Inc, for North American 
Aviation’s Los Angeles Division, the 
machine will weld stainless steel 
wing assemblies on the B-70. 

In a wing that has corrugated 
shear webs running from the tip of 
the wing to the root, the webs are 
held in place by U-shaped members 
(shear caps) that have been pre- 
viously welded to the inside surfaces 
of the wing. But the webs and caps 
must also be welded together. 

Welding a web to one cap is not 
difficult, because the wing skin is 
built in two halves, top and bottom. 
For this operation, the parts are ac- 
cessible to a portable welding gun. 

However, if the other half of the 
wing is put in place, it’s something 
like putting the lid on a long, flat 
box with a stiffener down the mid- 
die and leaving an opening in only 
one end. 


Long reach 

This oversimplifies the situation, 
of course. For one thing, the box 
isn’t rectangular, and for another, 
there’s more than one stiffener 
Nevertheless, the problem for Sciaky 
was to build a welder that would fit 
a 3 x 8-in. opening on each side of 
the web and make spotwelds as far 
as 150 inches inside the opening. 

The machine actually does resem- 
ble, in principle, the outstretched 
arms mentioned above. On the end 
of each tubular arm is a pivot that 
supports an electrode on its front 
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This machine blind-welds corrugated parts inside an airplane wing. The long arms 
push the welding electrodes in on either side of the web to be welded and can reach 
as far as 150 inches, placing the spotwelds exactly where they are needed 


end. When the back end of the pivot 
is driven outward by a hydraulic 
cylinder and cam arrangement, the 
electrode moves in to make the weld. 

So far, so good, but the force ap- 
plied for welding would simply bow 
the arms if we didn’t “tie the wrists 
together.” This is done with a pair 
of T-slotted bars (one on each side 
of the web) that are pinned together 
through tooling holes previously 
punched in the web. 

During an actual assembly, the T- 
slotted bars are installed before the 
top skin is placed in position. The 
rigging pins are inserted from one 
side and are secured on the other 
by wedge locks that fit grooves in the 
pins. These locks are all attached to 
a wire-rope lanyard so they can be 
disengaged later when the weld- 


ing operation has been completed. 

After the tooling is installed and 
the top wing skin is positioned, the 
T-guides of the welder are inserted 
into the T-slotted bars. Then the 
machine is ready to weld. 

The electrodes are offset vertically, 
so they can reach upward to make 
spotwelds at the top of the shear 
web. Electrode force is adjustable 
up to 2500 lb. 

But accurate location of the spots 
along the web is also important. The 
electrodes must put them only where 
the corrugated shear web makes con- 
tact with the shear cap. 

To accomplish this end, a variable- 
speed, d-c gear motor moves the 
welding equipment in _ successive 
steps along the length of a web by 
means of a rack arrangement. This 
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‘inaccessible’ 


' spots 


Pivoted welding heads can go through 3 x 8-in. openings to T-slotted bars guide heads along shear web. They also buck 
make blind welds. Hydraulic devices drive rear of heads welding squeeze force, giving heads something rigid to push 
outward to apply welding squeeze force on electrodes against. Solid block in front is starting-end spacer 


mechanism, together with locators on 
the gun, make sure that the welds 
are in the required positions. 

The two tubular arms hold the 
electrodes in alignment in the fore- 
and-aft direction, and the T-slotted 
bars hold horizontal and vertical 
alignment, in addition to withstand- 
ing the reaction of the electrode 
force. 


Traveling transformer 

The arms are rigidly mounted to 
a supporting structure that rides on 
wheels with anti-friction bearings. 
An interesting feature is that, in or- 
der to minimize throat depth, the 
transformer is also mounted on the 
supporting structure and rides along 
with the arms as they push the weld- 
ing heads into the wing. 

In addition to this 100-kva trans- 
former (22,000 amps max secondary 
current), the supporting structure 
carries single-phase Dekatron con- 
trols, a self-contained water cooling 
system, and a hydraulic power pack. 

In the event the machine has to 
weld an oblique section, the sup- 
porting structure is mounted on a 
trunnion and guide ways. Therefore, 
it can be turned either right or left 
in a horizontal plane. 

Supporting all this is the main car- 
riage that moves sideways on tracks 
to carry the equipment from one 
setup to another. 





a ts ae "T ~ Guide on welding head 
wh PE 
"T ‘= Slotted bor a 


Sheor cap 











Highly schematic view of welder in operation, spotwelding shear web to top shear 
cap, which is already attached to top wing skin. Offset electrode holders rotate 
about pivot and reach upward to place spots at top of web 
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Blank development means the developing of 
bent, formed, and drawn workpieces into flat 
blanks. This step is necessary for applying di- 
mensions and for planning the cut off, blank- 
ing, bending, or forming die. 
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1 « « WHEN METAL IS BENT. This diagram explains the 
action. Note the following details: 

1. That portion of the metal on the side of arc A has been 
stretched, 

2. That portion of the metal defined by arc a and shown 
solid black has been compressed. 

3. Bending may be considered to occur along the inside line 
B. This would be the neutral line or axis along which neither 
stretching nor compression would take place. 

To determine the length of material in the bent arc, com- 
pute the length of are along the neutral line. For calculation 
purposes, the distance B will be considered as either %4, 1/3, 
or % of thickness T, depending on the size of radius R. Note 
that adding A, C, and D would give the length of the blank. 
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2... BEND DEVELOPMENT. To develop a bent or 


formed blank in an orderly way, proceed as follows: 

1. Sketch a side view or section of the part, to enlarged 
scale if necessary, and apply dimension lines as shown. 

2. Subtract the sum of the radius and stock thickness from 
outside dimensions. Fill these in decimally on the sketch. 

3. Compute the length of arc and write it in the proper 
position. Note that adding all dimensions gives the over-all 
length of this part. 
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3 .. HOLE DIMENSIONS. To establish the developed 
distance to a hole when it is dimensioned from the surface of 
the bent edge, add the part thickness and the radius and sub- 
tract their sum from the given dimension. To this value, add 
the developed radius, taken from the sketch, and the length 
of the straight arm. 
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4 . . FORMULAS FOR BENDS. This 
chart gives all of the formulas that you 
will require for developing corners of bent 
and formed workpieces. Observe that there 
are three possible conditions and that each 
requires the use of a different formula. 
In the first, the arc has a radius smaller 
than the stock thickness and appropriate 
formulas are given below the illustration. 
In the second, the arc is between one 
thickness and two thicknesses of stock, 
and in the third the arc radius is greater 
than twice the stock thickness. The upper 
formulas apply for 90° bends, which are 
most common. The lower formulas apply 
for bends of one degree and they are used 
for computing the lengths of bends at an- 
gles other than 90°. Multiply the value 
found by the actual number of degrees 
through which the arm of the part is bent. 


5 . . BLANK DEVELOPMENT. At the 
upper portion of the illustration is shown 
a drawing of a part containing a number 
of bends. Two sections, a horizontal one 
marked A—A and a vertical one marked 
B-B are taken through the part and drawn 
below it. Dimensions are applied directly 
to the sections. Horizontal and vertical di- 
mensions are found by addition and sub- 
traction of part drawing dimensions. Di- 
mensions of arcs are found by calculation, 
using the formulas given. After all dimen- 
sions have been applied, the developed flat 
blank can be easily drawn, as illustrated, 
below the sections. Note that adding all 
dimensions for both sections gives the 
length and the width of the blank, and a 
rectangle can be drawn which will be the 
length and width of the finished blank. 
The drawing is then completed by taking 
dimensions directly from the sections and 
the part drawing. 
(Continued on page 110) 





Dimensioning and Notes . 
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Ges FORMED-PART DEVELOPMENT. 
more difficult, the development of a formed part requires more 
steps than one that is bent. The difference between bending 
and forming basically occurs in the straightness or curvature 
of the bend line. In bending, portions of the blank are raised 
to some angular position and the line of bend is straight. A 


Although no 


forming operation is similar except that the line of bend is 
curved instead of straight. 

A formed workpiece is developed by dividing it into sections 
and finding the length of each section by the methods em- 
ployed for developing a blank for a bent part. Lengths of arcs 
are determined by employing the formulas given in Fig. 4. 

At 6 A is shown a drawing of a formed workpiece. Wherever 
the bend occurs in a straight line, it is considered as being 
bent, and wherever the line of bend is curved, it is considered 
as being formed. 

The first step is to draw an accurate layout of the top view 
and front view, as shown at 6 B. An enlarged scale is often 
used for increased accuracy. Next, draw evenly spaced lines to 
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divide the formed portions of the part into a convenient num- 
ber of divisions. Extend the lines so they cross both views. 
These are actually cutting-plane lines.-Sections are to be taken 
through each. 

Obviously, the more sections taken, the more accurate will 
be the development. However, this should not be carried to 
extremes. 

Now draw the various sections, 6 C and 6 D. Observe that the 
bottoms of the sections are revolved, that is, they are shown 
the actual thickness of the part instead of thicker as cutting- 
plane lines in the front and top views would appear to indi- 
cate, 

Dimensions are applied directly to the sections in the same 
way as for ordinary bends, First apply dimensions which can 
be taken directly from the part drawing. Then scale the layout 
for other dimensions. Measure carefully along each cutting- 
plane line, taking a reading from the top of the part to the 
bottom where it intersects the cutting-plane line. Lengths of 
arcs are calculated in the same manner as for regular bends. 
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6 F —Distances on Forms Along Y, View 68 


Under each section, enter the various lengths and add them. 
These will be developed lengths across the workpiece as meas- 
ured along each cutting plane line. 

Now determine linear or length dimensions. On the front 
view of the layout, draw a line lengthwise to divide the bottom 
of the part in two. This is shown as line X on 6 B. The length 
of this line must now be measured because it is the same as 
that of the developed blank. 

To draw the blank layout, proceed as follows: Refer to the 
developed lengths of the sections and select the longest dimen- 
sion. On a sheet, draw two light horizontal lines this distance 
apart. This will be the width of the developed blank. On the 
layout 6 B, measure distance A and on the initial blank draw- 
ing, 6 E, apply two vertical lines the same distance apart, Next, 
measure distances B, C, D, etc, and draw vertical lines these 
distances apart on the blank drawing. Observe that these dis- 
tances are measured along the curve of the part and on line X, 
view 6 B. Provide yourself with a diemaker’s flexible steel scale. 
Carefully bend the scale to the contour of the line before taking 
a reading. Values for arcs could be calculated instead. 

When you have finished laying out the vertical grid lines, 
draw a horizontal centerline and mark points on the vertical 
lines to dimensions of the sections and in their appropriate 
locations. Dimensions are marked an equal distance from the 
centerline because the blank is symmetrical. 

Next, modify the lengths of the upper and lower lines in 
order to produce an accurate blank layout. The blank length, 
measured along the centerline, is the same as line X on the 
layout at 6 B. However, this is not necessarily the same length 
as that of lines Y along the upper and lower edges of the part. 
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6 E — Blank Layout From Distances Along X, View 68 
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6 G — Modified or Final Blank Layout 


On another sheet, measure the formed portions of the work- 
piece along line Y and draw the divisions as shown on the 
layout at 6 F. Lengths of the upper and lower lines of layout 
6 E are then modified, and the result is the completed blank 
development shown, at 6 G. Points are connected with a French 
curve. 

Observe that the left and right sides are large radiuses in- 
stead of straight lines because of the modification. The small 
arcs at the corners are 3/16 in. as taken from the part drawing. 

Next, the drawing of the developed blank would be fully 
dimensioned. This drawing is used for tracing or laying out 
the opening in the blanking die. However, the die opening is 
not dimensioned on the die drawing. Instead, a print of the 
blank development is sent to the shop along with the die print. 
The diemaker will layout and cut two trial blanks to dimen- 
sions given. These will be of the same material and gage thick- 
ness as the part drawing specifies for finished workpieces. 

The forming die is always completed before the blanking 
die is made and one of the trial blanks would be actually 
formed in it. Should the formed part be accurate and within 
limits established by the part drawing, the diemaker then 
uses the other trial blank as a templet for machining the die 
hole. More frequently, some modification is necessary because 
of the way in which the metal flows in forming. The diemaker 
would then make two more trial blanks, adding or removing 
stock in an attempt to correct any irregularity. One of these 
would be formed and checked for accuracy. This process is 
continued until an accurate part is produced. 


To be continued in an early number. 
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THis 
WORE ING 
WORLD 


By Gene di Raimondo 
A4M/MM Milan correspondent 


Starting from industrial scratch 
at World War Il’s end, Italy is 
today the real’’sleeper’’ among 
the metalworking nations of 
Europe, challenging the lead- 
ers with the world’s fastest rise 
in production. This is the fourth 
in a series of on-the-spot re- 
ports from the metalworking 
capitals of the world 


Q Transfer line for machining gear boxes 
for the Fiat 600 is U S built (by Natco), 
has 43 stations 





Italy— 


Italian businessmen, like American 
football coaches, will never admit 
their prospects are bright. They love 
to cry poverty, on the theory that 
this softens the heart of the tax col- 
lector. Consequently, when an Italian 
industrialist says that conditions are 
“not so bad,” it’s a safe bet that 
business is booming. 

Business has never been better. 

Production, the Italians claim, is 
increasing faster there than any- 
where else in the world. For instance, 
last year Italy produced 18% more 
goods than it did the year before, 
capital investment rose 6.8%, nation- 
al income jumped 6.6%, and con- 
sumers bought 4.8% more goods than 
they did in 1958. 

So far this year, steel production 
is up 30% over 1959—motor vehicle 
output has risen a good 50%, house- 
hold appliances 33%, and capital 
goods production 19%. 

And there is no sign of a letup. 

Leading the boom is metalwork- 
ing production, which has nearly 
doubled in the last seven years, and 
which over the next five years is ex- 
pected to increase at an average rate 
of 5% per year. To keep pace with 
this rapid growth in production, 
Italy’s metalworking industries will 
spend something like $700 million a 
year for plant and equipment. 


Steel output keeps pace 


Bolstering Italy’s fast metalwork- 
ing expansion is an even more spec- 
tacular gain in steelmaking, which 
has tripled its output over the last 
decade. And even the most conserva- 
tive estimates predict a production 
increase of at least 5% a year from 
here on out. Actually, steel output 
jumped nearly a third in the first 
four months of this year over com- 
parable 1959. 

The nonferrous metal industry is 
also keeping pace with the growth 
of Italian metalworking. Again, that 
magic figure, 5%, represents annual 
anticipated increases in production 
over the next several years. And, as 
with steel and metalworking general- 
ly, nonferrous output so far this year 
has far exceeded the expected 5% 
increase, 

As to metalworking itself, there 
is little doubt that its prosperity de- 
pends upon that of the automotive 
industry which is at once the anchor 
and pulse of the country’s economy. 
Just look at the record: in 1959 Italy 
produced 24% more cars (500,000) 














and the industrial renaissance 


than it did in 1958. This year, produc- 
tion is running 50% ahead of com- 
parable 1959! 

Even the most conservative of esti- 
mates foresees an annual increase of 
6% in production over the next five 
years. A whopping big share of this 
(around 80%) will go to Fiat, the 
giant of Italy’s automotive industry, 
with the other 20% or so divided by 
Alfa Romeo, Lancia, O M, and Auto- 
bianchi, in that order. 

The smallest of Italy’s Big Three 
automakers, Lancia, has undertaken 
the most ambitious expansion project. 
Moving out of its obsolete Turin 
plant, Lancia is building a $50-mil- 
lion plant in nearby Chivasso which 
will feature ultramodern body press- 
es, painting and assembly installa- 
tions. Scheduled to go into operation 
in 1961, the plant is expected to turn 
out 250 cars a day. 


Auto exports zoom 


Fiat, by way of contrast, produces 
more than 1500 cars a day, while 
Alfa Romeo, Lancia, O M, and Auto- 
bianchi together are turning out 
something like 75,000 units a year. 
Nearly 50% of all Italian automotive 
production is shipped abroad, and it 
is the export market that will call 
the shots for expansion from here on 
out. If foreign sales continue to 
boom, the ‘Italian auto industry ex- 
pects to increase capacity at least 
30% by 1965. 

Domestic demand for Italian auto- 
mobiles is tremendous. Incomes are 
rising fast, and there is still only one 
ear for every 25 people. 

But if domestic demand for cars, 
motorbikes, and anything on wheels 
is great, need for household appli- 
ances is even greater. Italy’s appli- 
ance industry is young, yet it faces 
the tremendous task of supplying re- 
frigerators, washing machines, water 
heaters, vacuum cleaners, and gas 
and electric ranges to a market that 
is only 20% saturated. 

From a base index of 100 in 1953, 
the nation’s output has skyrocketed 
to around 400 this year—and still 
demand is no where near fulfilled. It 
is expected that the industry will 
have to increase production 20% a 
year over the next five years. 

Less spectacular, but still on the 
upswing, is output of industrial ma- 
chinery (primarily machine tools), 
which is about one-and-one-half 
times what it was in 1953. In the 
next five years, this industry is ex- 


pected to rack up steady but unspec- 
tacular production gain of 3% an- 
nually. 

Conversely, Italy’s electrical ma- 
chinery industry has been doing bad- 
ly: From a base index of 100 in 1953, 
production has dropped to less than 
94 this year. Nevertheless, the indus- 
try anticipates an annual 7% gain 
over the next five years. 

The Italian transportation equip- 
ment industry (aircraft, ships, rail- 
road stock) has been chalking up 
steady gains in the last few years, 
and is expected to be 50% greater 
by 1965 than it was in 1958. 

The world-renowned Olivetti type- 
writer is largely responsible for a 
meteoric 10% annual gain in the pro- 
duction of Italian office machinery. 
Over the next three years, this in- 
dustry will sell something like $380 
million worth of typewriters, com- 
puters, and teletypes. 

National income has _ increased 
greatly since the War, and with it 
purchasing power. This coupled with 
introduction of easy credit terms for 
the first time in Italy, has put the 
Italians in a buying frenzy. Long- 
awaited prosperity has at last given 
them a chance to satisfy pent-up 
yearning for a higher standard of 
living. 

Topping domestic demand is in- 
creasing acceptance in world markets 
of such Italian metalworking prod- 
ucts as automobiles, bubble cars, mo- 
torbikes, office equipment, machine 
tools, and even some household ap- 
pliances. Roughly 40% of all Italian 
metalworking production today goes 
for export. Of the 500,000 motor ve- 
hicles produced in Italy in 1959; for 
example, about 220,000, or 45% were 
exported. The percentage is about 
the same so far this year. 


Little U S investment 


But even with such unprecedented 
markets for Italian products at home 
and abroad, and even though Italy 
is a member of the highly lucrative 
European Common Market, there 
is to date little U S investment in 
Italian metalworking. 

To be sure, Remington Rand and 
IBM have plants in Italy, but their 
combined output is small beside that 
of Olivetti, which produces 70% of 
the nation’s office machines. 

Officially, there is no U S company 
involved in Italy’s automotive indus- 
try, although it was recently report- 
ed that Willys has formed “Willys 
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Mediterranean” in Sicily and -will 
produce Jeeps for the Mediterranean 
area, Africa, and Asia. 

With such sparse American inter- 
est in Italian metalworking, there is 
very little “sourcing.” Remington 
Rand and IBM, for example, don’t 
ship their Italian production back to 
the U S market. But the managing 
director of an Italian subsidiary of a 
U S appliance maker (there are two 
such in Italy—Admiral and Philco) 
reports that he recently placed sev- 
eral orders for Italian-produced and 
designed refrigerators in the U S. 


Wages still low 


There is no doubt that Italian met- 
alworking is prospering as never be- 
fore, but that prosperity does not 
extend to wages paid workers in the 
industry; this could mean trouble. 

A semi-skilled man, for example, 
gets an hourly take-home pay of less 
than 75¢, and a skilled worker makes 
only 5¢ or so more. This take-home 
pay, incidentally, includes part of 
35¢ an hour in fringe benefits. 

While wages in metalworking have 
more than doubled since prewar 
years (as they have everywhere 
else), in recent years they have 
failed to keep pace with productivity 
gains—increasing only at a rate of 
5% every two years. 

Increased production is increasing 
the amount of overtime, but only for 
skilled workers. This strange prac- 
tice is explained by the fact that the 
normal workweek is 44 to 48 hours. 
If business is good, as it certainly is 
now, another shift is added, and only 
skilled workers go on to overtime. 

As to overtime pay, base hourly 
wages increase 20% for the first two 
hours, and 30% thereafter. Holiday 
work pays 50% over base, and holi- 
day night work 60% for the first 
eight hours, 75% thereafter. 

But even though metalworking pay 
is lagging behind prosperity, there 
have been few serious strikes. 

Paradoxically, Italy has one of the 
highest unemployment rates in the 
world, yet it has a crucial labor 
shortage—not in unskilled workers, 
to be sure there are all too many of 
those around—but in skilled men. 

But skilled worker shortages are 
common to the entire world of met- 
alworking, and Italy is exceptional 
in that these shortages are the only 
cloud on the industrial horizon—cer- 
tainly not enough to impede Italy’s 
ascension into the metalworking sun. 
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Volkswagen: 
How They Do What They Do 


The car that forced a revolution in US autobuilding—VW 
—fits into no standard category, nor do the VW manufac- 
turing plants. In an exclusive interview with American 
Machinist/Metalworking Manufacturing, Otto Hoehne, 
production manager of VW, talked on production meth- 
ods, management, and the VW approach to manufac- 
turing... 


What makes Volkswagen go so? It 
certainly isn’t the beetle-shaped sty- 
ling of the Wolfsburg Wonder; nor 
any air of quiet, luxurious power 
transmitted to onlookers as a VW 
zips around a corner, One reason for 
the world-wide success of the rear- 
engined small car is Germanic thor- 
oughness, also reflected in VW plants 
and in VW production planning. 

One obvious advantage of the VW 
is the continuous stream of improve- 
ments in the basic car without sky- 
rocketing prices. The recently intro- 
duced '61 model, for example, has a 
new engine, higher compression 
ratio, automatic choke, synchro- 
mesh in all gears, carburetor de-icing, 
and some twenty-odd other improve- 
ments—all at the 60 price. 

Admittedly, state ownership of the 
company puts it into a peach of a 
competitive position, because profits 
can be plowed back into the plant, 
not chopped up among stockholders. 
This situation may change slightly 
when, at the first of the year, VW 
will issue public stock. However, be- 
tween the Federal German Republic 
and the state of Lower Saxony, 40% 
of the ownership will still be gov- 
ernment held, and stock ownership 
by any one person will be limited; 
therefore government will still con- 
trol the company. 

Result of constant capital reinvest- 
ment in the plant is a production lay- 
out that would make a Detroit auto- 
maker envious. Otto Hoehne, pro- 
duction manager of the company, 
cited several examples of what has 
been done to make VW production 
as modern as any in the world, with 
a few ideas that are definitely ahead 
of the field. 

Body painting is typical; both tech- 
nically advanced and cautious. Four 
coats are applied, the first a dip coat 
that is baked; the second applied by 
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electrostatic spray equipment built in 
Germany under license from Rahns- 
berg in the US. After a second bake, 
the body is wet sanded and electro- 
statically sprayed again. Finally, the 
color coat is added by machine and 
hand spray guns—to make sure all 
inside surfaces are covered, too. 

Good finishes inside and out are 
not accidental; VW employs 10% of 
its production force as inspectors. 
Although the inspection force tends 
to think of itself as something apart 
and quite special, Mr Hoehne adds, 
“You can’t inspect quality into the 
product; you have to produce qual- 
ity.” 


Updated materials 


Although the VW engine is small 
(40 hp) by US standards, it illus- 
trates the latest construction tech- 
niques. The four cylinders, with 
integral air-cooling fins, are cast iron 
for wear qualities. The cylinder 
heads are die-cast aluminum (low 
cost), and the crankcase is a mag- 
nesium die casting (light weight). 
Crankshaft and connecting rods are 
forged steel. 

VW production is growing into a 
complex. The original plant at Wolfs- 
burg is supported by a Hanover plant 
that turns out Transporters and en- 
gines, one at Kassel for gearboxes 
and transmissions, and a new one in 
Brunswick for front axles. The ex- 
pansion to Kassel was partly a solu- 
tion to a personnel problem. At 
Wolfsburg the company has to pro- 
vide housing for employees; how- 
ever, the state government of Hessen 
had requested help in taking up un- 
employment slack, so new facilities 
were built at Kassel instead of add- 
ing them to Wolfsburg. 

Outside Germany, the largest and 
most complete VW plant is in Brazil, 
where 90% of each car for the South 


American market is made. In about 
a year and a half, VW will stop ship- 
ping even the 10% from Germany, 
and the cars will be 100% built in 
Brazil. 


Americanization 


To keep a strong toehold in the 
US market in spite of the compacts, 
which have not cut into VW sales so 
far, the company is starting an Amer- 
icanization campaign to show how the 
VW is partly a US product. Accord- 
ing to Mr Hoehne, 40% of the body 
presses in Wolfsburg are US-built, 
all of the ring and pinion gear-cut- 
ting machines are Gleason, and VW 
buys sheet steel, magnesium, and 
aluminum from the US. VW is cur- 
rently giving a tryout to the new 
Clearing Torque-Pak press clutch, 
incidentally. Current demands are 
for 95 tons/day in magnesium and 
65 tons/day of aluminum. 


Retooling 


Production planning at VW is a 
bit different from the same opera- 
tion in the US. One source of poten- 
tial product change is the warranty 
department, where customer com- 
plaints are followed. Many of the 
original weaknesses of the VW were 
overcome, starting here. Design and 
production departments also initiate 
changes; the main requirement being 
agreement between purchasing, sales, 
finance, manufacturing, and person- 
ne] departments. 

Production rate illustrates the co- 
operation required between depart- 
ments before any major decision can 
be made. Production is now being 
brought up to 4000 cars and Trans- 
porters per day. Top management 
had to agree on that figure, then the 
production department had to decide 
what additional equipment was nec- 
essary, and submit a list to a com- 
mittee of department heads; then to 
a 15-man review board that monitors 
company operations (from a financial 
point of view) for the government. 

After January 1 ’61, (Volkswagen 
GMBH is already Volkswagen AG), 
management expects to continue 
with much the same technique, pro- 
ducing a similar car which, if it 
changes at all, will still be a rear- 
engine, air-cooled smallish vehicle 
intended for as wide a market as 
possible. VW will be headed by Heinz 
Nordoff as President, with the direc- 
tors of purchasing, sales, finance, 
manufacturing (Mr Hoehne), and 
personnel acting as a board. In case 
of a tie vote on a major decision, Mr 
Nordhoff’s vote will have swaying 
power. 
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The production man’s guide to 


WORKING BERYLLIUM 


By George A Toczko, 


production supervisor 


Ken Breeze, 
tool design engineer 


The Beryllium Corporation, 
Hazelton, Penna 


Beryllium’s combination of high 
melting point, high strength, 
high elastic modulus, high 
atom density, and low atomic 
weight has earned it the title, 
“wonder metal of the Space 
Age.” This unique metal does 
seem to have the characteristics 
to make dreams come true. 
Despite its limited availability, 
high cost, manufacturing prob- 
lems, and toxicity, more and 
more shops are called upon to 
work it. Because beryllium is 
becoming a production metal, 
we have prepared this report 
to familiarize you with the 
latest know-how in working it. 
This report includes machin- 

/ ing, forming, and joining. 
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Guide to working beryllium . . . 


How to machine beryllium 


Although it is more brittle and abra- 
sive, beryllium machines much like 
cast iron and heat-treated aluminum 
castings. Coarse-grained cast beryl- 
lium and fine-grained hot-pressed 
beryllium seem to machine alike, ex- 
cept that the cast variety requires 
more care in handling because of its 
grain structure and nonhomogene- 
ity. 

Chip formation is basically a brit- 
tle-fracture process. Chips are par- 
tially continuous, consisting of dis- 
continuous segments which reweld 
after separation. Chips, because they 
are brittle and easily broken, do not 
obstruct cuttings. 

The machined surface of beryllium 
looks similar to the tool side of the 
chips. This scuffed appearance is par- 
tially caused by pieces adhering to 
the built-up edge, which periodically 
separate from the tool and adhere to 
the work surface. Surface finish can 
be improved by increasing the rake 
angle and by a shallow depth of cut. 

Beryllium is susceptible to surface 
damage, principally cracking, and 
also is subject to spalling at the exit 
of cuts. Machining should proceed 
so that the cut ends at the center of 
the work—or a backup block of be- 
ryllium or other suitable material 
may be used to continue the cut be- 
yond the piece. 

“Different” but not “difficult”— 
Much has been learned about ma- 
chining beryllium during the last five 
years, and many improvements have 
been made in the machinability of 
both the sintered billet and the ex- 
truded rod. Despite lingering mis- 
conceptions, beryllium is a different 
but not difficult material to machine. 
Extremely fine surface finishes as 
well as intricate contours, precision- 
tolerance holes, and thin-wall sec- 
tions are being produced almost on 
a routine basis in many shops. 


Many work it now 

There are at least a dozen precision 
machining sources specializing in be- 
ryllium end products. Represent- 
ative of these are such firms as Lee- 
math, Inc, Syosset, L I, N Y; Speed- 
ring Corporation, Detroit; American 
Beryllium Company, Sarasota, Fla.; 
Alsca Beryllium Machining Corp, 
Valley Stream, L I, N Y; United 
States Beryllium Corp, Los Angeles 
and Pioneer Astrometallics, Chicago. 

According to Leemath’s Lloyd J 
Matheson, VP in charge of produc- 
tion, “anything that can be machined 
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in aluminum can be machined in 
beryllium—provided, of course, that 
you do the necessary advance plan- 
ning, methodizing, and proper se- 
quencing of operations. It also goes 
without saying that you need good 
tooling, practical jigs and fixtures, 
good inspection equipment, and— 
above all—expert machinists who 
take more than ordinary pride in 
their work. Actually you can do more 
machining with beryllium, because 
you can hold more accurate dimen- 
sions and tolerances.” 

When you are precision machining 
beryllium, considerable time for in- 
process inspections should be al- 
lowed at every step. These inspections 
require a variety of precision inspec- 
tion equipment such as optical com- 
parators, contour analyzers, surface 
analyzers, compound sine bars and 
sine plates, Vinco benches for meas- 
uring radial angles, electronic gag- 
ing devices capable of reading 
0.000,001 in. directly, surface plates 
having flatness within 0.000,010 in., 
granite parallels accurate within the 
same limits, optical flats that permit 
measurements down to %th of a light 
band, and similar equipment. In ad- 
dition, X-ray, gamma ray, dye pen- 
etrant, and ultrasonic testing permit 
inspection of rough-finished parts be- 
fore final machining—to detect in- 
cipient flaws and eliminate possible 
rejects. 

Because the physical properties of 
beryllium make it possible to achieve 
and hold extremely close tolerances, 
this high-precision equipment is par- 
ticularly appropriate in machining 
this metal. As a consequence, how- 
ever, the investment for inspection 
equipment is generally higher for the 
shop equipped to produce beryllium 
hardware than for the conventional 
precision machine shop. 

All-beryllium guidance system 
components have been machined to 
0.004 in. wall thickness; holes as 
small as 0.002 in. have been drilled, 
and deep-hole drilling to a depth 
of 30 in. (with 3/16 in. diameters) 
is no longer an exceptional feat in 
many shops. Spheres and hemi- 
spheres of pure beryllium have been 
generated with sphericity tolerances 
of up to 0.000,002 in., and with com- 
plex internal geometries formed 
from solid metal by precision offset 
boring, drilling, and reaming. 

American Beryllium Company cites, 
as an example, a customer require- 
ment for a flanged bushing to be 


produced from titanium, because the 
design criteria called for a light- 
weight, high-strength material with 
0.0002 in. T I R concentricity be- 
tween OD and ID, and 0.0002 in. 
total tolerance on ID and OD, with 
maximum out-of-round not to ex- 
ceed 0.0002 in. Wall thickness was 
to be 0.004 in., and flange section 
finished at 0.011 in. After many at- 
tempts, American told the customer 
that the tolerances could not be 
maintained in titanium, but that 
beryllium would do the job in every 
respect. With customer approval 
parts were successfully produced 
from extruded beryllium rod stock. 
Rejection rate on quantities of 100 
was only 1% after the proper meth- 
odizing, planning, and tooling had 
been completed. 

A second case history, also from 
American Beryllium, concerns a 
customer requirement on a gyro 
housing, originally to be made from 
2017 aluminum, having extremely 
close ID and OD tolerances, with 
milled areas cutting through the 
main wall of support. Even though 
the material was stabilized with the 
best known methods available to the 
industry, the diameter could not be 
machined within the required tol- 
erances because the milled areas 
produced stresses affecting the ma- 
terial some days after successful 
checking. The customer was per- 
suaded to try one prototype made 
from beryllium, for its extreme di- 
mensional stability. The prototype 
was successful beyond expectations, 
and lengthy stabilizing procedures 
together with many rough-machin- 
ing operations were eliminated. 
Parts were held completely within 
the rigid tolerance requirements and 
the gyro housing is now being fab- 
ricated from beryllium in quantity. 

Importance of “Pre-Machining”— 
At Berylco, the term, “rough-ma- 
chined blank” has more than the 
usual significance as applied to con- 
ventional materials. Because of 
beryllium’s high cost per pound, the 
customer is not expected to pay for 
metal that he eventually must ma- 
chine away as chips or waste. Con- 
sequently beryllium blanks are 
properly called “pre-machined,” in 
the sense that when shipped to the 
customer their over-all dimensions 
and tolerances, as well as contours 
and configurations, approach as 
closely as practicable those of the 
end product. 
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A second reason for pre-machining 
to approximately final dimensions 
is that, in cutting away excess 
beryllium metal from rod or hot- 
pressed stock, incipient or potential 
flaws in the metal can be detected 
by the producer, and the material 
returned for remelt or reprocessing. 
In this way the customer is assured 
of a higher degree of quality control, 
and the number of rejects that 
might appear after his own finish 
machining is reduced to a minimum. 

Berylco’s experience indicates that 
the additional expense to the cus- 
tomer for accurate pre-machining 
is more than offset by the reduction 
in finish-machining costs, lowered 
cost of chip recovery, and the assur- 
ance of a better end product, be- 
cause non-destructive testing (using 
X-ray, ultrasonics, dye penetrants, 
etc.) achieves greater precision and 
reliability as the dimensions of the 
finished product are approached. 

One typical example of the “pre- 
machining” performed at Berylco is 
given by this list of specifications 
recently achieved on an aircraft 
component for a large manufacturer: 

1. Material: metallic beryllium 
(commercial grade) 

2. Purchase as machined blank 

3. Fluorescent penetrant inspec- 

tion per MIL-I-6866 Type I, 
after rough machining blank 

. X-ray machined blank 

. Determine density for each ma. 
chined blank (minimum den- 
sity to be 1.85 g/cc) 

. Vendor to serialize machined 
blank in numerical sequence; 
serial number to be engraved or 
scribed; vendor to prefix serial 
number with code “Be” for the 
Beryllium Corporation. 

. Test reports covering chemical 
analysis, physical properties, 
fluorescent penetrant inspection, 
density determination, and 
X-ray to be supplied by ven- 
dor; all radiographs must ac- 
company shipment; all reports 
and records must be referred to 
the serial numbers of the ma- 
chined blanks. 

. Parts require hermetic prop- 
erties and shall be leak-tight to 
helium at a rate not to exceed 
2 x 10°6 cc/sec; leak test shall be 
performed on a disk 0.030 in. 
thick, cut from each end of 
useful length of rod. 

Extruded rod vs hot pressed stock 
—Although extrusion of rod stock 
for machining into finished products 
represents an additional step in the 
fabricating process, it is often well 
worth the extra time (and cost) to 


the fabricator in terms of better 
machining characteristics, greater 
strength, and ductility of the metal 
along the extrusion axis. Part of the 
superiority of extruded rod for spe- 
cific machining applications is that 
the extrusion process causes prefer- 
ential orientation of the grain struc- 
ture, reduction in grain size and 
microstructure, and improved oxide 
boundaries. 

Extrusion also eliminates machin- 
ing large blocks and the resulting 
excessive chip accumulation, allow- 
ing a decrease in machining costs. 
Better machinability is attested to 
by one large beryllium fabricator 
who prefers to wait four to six 
weeks for extruded stock made to 
order by the producer rather than 
buy “off-the-shelf” hot-pressed billet 
material pre-finished to size, simply 
because the extruded rod _ stock 
“does a better job in every respect.” 

American Beryllium Company of 
Sarasota offers many examples 
where extruded beryllium was 
chosen instead of hot-pressed be- 
cause of the former’s better machin- 
ing qualities and uniform density. 
One example was a 32-pitch flathead 
screw with specifications calling for 
an 8 rms finish and 93% full thread 
to be burr-free under 40-power mag- 
nification. American supplied these 
screws to specification by single- 
point chasing them using extruded 
beryllium bar as the basic stock, 
whereas an attempt to fulfill this 
requirement with hot-pressed mate- 
rial was unsuccessful. 

Chip salvage—Because of the high 
cost of beryllium metal—it’s about 
six times that of silver—extreme 
care must be taken to preserve chip 
cleanliness and salvage value. Even 
slightly contaminated chips undergo 
a devaluation up to 75% as com- 
pared with clean chips suitable for 
direct reprocessing. The beryllium 
oxide content of the scrap also af- 
fects its value for reworking. 

Devaluation of beryllium chips is 
introduced by the need for elaborate 
recovery equipment to remove for- 
eign materials from the chips before 
they can be reprocessed. Thus, the 
economic reasons for preventing 
chip contamination are an added in- 
ducement to maintain plant clean- 
liness and good housekeeping be- 
yond the requirements of safe work- 
ing conditions. Where coolants are 
required as in sawing or grinding 
(described later), try to select a 
coolant from which chips and par- 
ticles can be readily extracted— 
often methodizing certain operations 
“out of turn” to obtain larger-size 
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chips that can be more easily cleaned 
and thus increase salvage efficiency. 
Besides the obvious reasons referred 
to later, cutting tools must be kept 
sharp to minimize heating the work. 
Oxide formation on beryllium chips 
increases proportionately with their 
temperature. 

Most machinists working beryllium 
avoid using cutting fluids except 
where necessary, as in grinding, 
deep-hole drilling, and certain forms 
of slicing or sawing. Cutting fluids 
introduce contamination and deval- 
uation of chips, and also make chip 
collection more difficult. Pneumatic 
air-exhaust hoses at the work, while 
primarily used to control the dust 
hazard within safe limits, also sal- 
vage chips and small particles be- 
eause these hoses convey chips and 
Gust into collection bins from which 
metal is recovered and reprocessed. 


Safety 

Elaborate safety measures are be- 
ing taken to prevent beryllium and 
its compounds from dispersing into 
working areas. Recommendations of 
the AEC for machining beryllium 
are quoted below from a paper by 
Breslin and Harris! published in 
1958 by the Health and Safety Lab- 
oratory of the AEC. 

“Various machining operations 
such as turning, milling, drilling, 
reaming, grinding, and sawing can 
be successfully performed on beryl- 
lium. Precautions are necessary both 
to secure uncontaminated beryllium 
chips and to avoid atmospheric dis- 
persal of beryllium particles or dust 
in working areas. In general, all ma- 
chining or metal-removal operations 
should be done under high-speed air- 
exhaust equipment adapted to the 
operation. For all machining opera- 
tions performed without an exhaust 
system?, a coolant such as any 
ordinary soluble oil or cutting fiuid 
should be used, primarily to sup- 
press metallic dust and secondarily 
to cool the work and wash away 
chips if necessary.” 

“Carbide-tipped tools are general- 
ly used for turning, milling and 
drilling operations. The actual cut- 
ting speeds are determined by the 
capacity of the exhaust system and 
the method of collecting chips. At 
excessive speed, chips from these 

1"Health protection in Beryllium Facilities = 
Breslin ay We. ans, rs s. eaaake” tiaseoy 
Commission, May 1, 1958. 
ont + ico’s experience 
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operations break into small pieces 
which may be thrown beyond the 
capture area of the exhaust hood. 
It is essential that all grinders be 
properly hooded for efficient air ex- 
haust to remove airborne dust not 
carried away by the coolant. Sludge 
which collects under the liquid in 
the pit or on machine surfaces should 
be removed frequently to prevent 
the health hazard created when it 
dries out and becomes airborne.” 

Additional Precautions—Some of 

the precautions being taken by com- 
panies currently machining bery)- 
lium include the following, accord- 
ing to the Defense Metals Informa- 
tion Center (Battelle Memorial In- 
stitute) report of June 5, 1959:3 
1. An enclosed area reserved for 
machining beryllium in which 
walls, floors and machines are 
coated with glossy paint to 
minimize dust adherence and to 
facilitate cleaning. Central-type 
vacuum cleaners are used to 
clean spills and walls; floors 
and other surfaces are washed 
periodically. 

. Facilities which allow person- 
nel to remain in the shop build- 
ing for an entire workshift, to 
prevent random scattering of 
beryllium dust to noncontrolled 
areas. 

. Pre-employment examination 
and periodic control examina- 
tions of personnel with emphasis 
on the respiratory system. 

. Various rules for the protection 
of personnel on the job, depend- 
ing on the degree of hazardous 
exposure, including use of pro- 
tective clothing, on-site laun- 
dering of same, shower facilities 
between “contaminated-clothing 
area” and locker room, and pro- 
tective clothing for visitors, 
maintenance personnel, and 
others entering the machining 
area on an occasional basis. 


Skin cleaning and inspection 

The hot-pressed billet is coated 
with a thin crust of beryllium oxide, 
graphite, and other impurities. This 
crust must be removed before heavy 
machining of the metal can begin. 
A cut about % in. deep is made, usu- 
ally on a vertical turret lathe, at a 
peed of about 200 spfm and a feed 
of 0.005 ipr. The operation is essen- 
tially that of turning. 

This preliminary skin-cleaning 
operation makes it possible to inspect 
the sintered billet with X-rays or 
gamma _ radiography, Magnaflux, 
ultrasonics, Zyglo chemical devel- 


"Abridged from DMIC Report June 5. 





Tool geometry 


Table 1—Tool Design for Lathe Operations 


Turning 





Back-rake angle, degrees 

Side-rake angle, degrees 
Side-cutting-edge angle, degrees 
Side-relief angle, degrees 

End-relief angle, degrees 

Nose radius (continuous cutting) in. 
Nose radius (interrupted cutting) in. 








Speed, fpm 
Feed, ipr 

Depth of cut, in. 
Horsepower 





Table 2—Speed, feed and depth of cut for lathe operations 


150 to 250 
0.005 to 0.015 

to 0.100 

1 hp per cu in. per min 








Speed, feed and of cut used in lathe operations with beryllium, are 
pes Se cast iron. However, lower speeds are necessary for 


parable to those 
chip salvage and efficient dust removal. 


oper, dye penetrants, and similar 
tests. 


Lathe operations 

Beryllium metal readily lends it- 
self to machining on conventional 
lathes. The machinability of beryl- 
lium permits speeds and feeds sim- 
ilar to those for cast iron, although 
the actual cutting speed must not 
exceed the capacity of the exhaust 
system and chip-collection system. 
Accordingly, lower speeds are usual- 
ly mandatory for clean chip salvage 
and control of dust hazards. Rate of 
scavenge is frequently the criterion. 

Turning—Beryllium can be turned 
with either high-speed steel or car- 
bide-tipped single-point tools. High- 
speed steel tools are not recommend- 
ed because of excessive tool wear. 
For best results carbide Grade C-1 or 
equivalent should be used for rough- 
ing and interrupted cuts, and car- 
bide Grade C-2 for finishing, to ob- 
tain longer tool life. 

One difficulty common when turn- 
ing beryllium is that the metal tends 
to chip or break off when the tool 
leaves the cut. This spalling may be 
overcome by chamfering both ends 
te the finished diameter before turn- 
ing. An alternate method is to fin- 
ish-turn one end for a short distance, 
reverse the ends, and then finish- 
turn the remainder. In both in- 
stances, light finishing cuts not ex- 
ceeding 0.015 in. deep should be 
taken. When the metal is turned on 


com- 
clean 


centers, use live centers because 
beryllium is highly abrasive to all 
tooling. 

Threading of beryllium can also 
be done on a lathe, using a single- 
point tool. Dies and chasers are not 
recommended, because the beryllium 
breaks off into small pieces and jams 
into the tool, causing torn threads 
and excessive tool wear. The lathe 
compound should be set at one-half 
the included angle of the thread to 
achieve the effect of a side-cutting 
tool. 

Tool materials—As previously 
noted, high-speed steel tools are sel- 
dom used for machining beryllium 
because of the excessive tool wear. 
Instead, carbide tools are used, giv- 
ing a tool life far better than that 
obtained when machining titanium, 
and comparable to the tool life when 
machining carbon steel. The wear 
land on the clearance face of the 
tool grows uniformly, and wear on 
the cutting face (cratering) is not 
severe. 

Carbide tools should be resharp- 
ened as soon as they become slightly 
dull. Maintaining good cutting edges 
will help conserve tool material and 
minimize the possibility of heat 
checking. Sharpen the edges on 320- 
grit silicon-carbide wheels, or on 
200- to 300-grit diamond wheels. 
Hand stone the edges after sharpen- 
ing. Tooling costs and resharpening 
costs are always high for machining 
beryllium. 
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Tool geometry 


Table 3--Tool design for milling 


Rough and finish milling 





Back-rake angle, degrees 
Side-cutting-edge angle, degrees 
Face-cutting-edge angle, degrees 
Side-relief angle, degrees 
End-relief angle, degrees 

Land, in. 





0 to 10 

7 

3 to 7 

10 to 15 

10 to 15 
1/32 to 1/16 








Tool design—Proper rake angles 
promote free cutting and maximum 
tool life. Excessive rake angles must 
be avoided, because contamination 
by tool breakage decreases the scrap 
value of beryllium chips. Grind a 
large side-cutting-edge angle on the 
cutting tool to be sure that the im- 
pact load will occur at a point back of 
the nose. This angle will also ease 
the tool out of the cut at the end 
of the piece. Excessive angles, how- 
ever, will cause chatter. End-cutting- 
edge angles should be large enough 
to allow the tool to clear the work 
and thus preventing rubbing. Nose 
radius should be small (1/64 to 
1/32 in.), and should be omitted 
when a heavy cut is to be taken. 

Feeds should not be over 0.015 in, 
per revolution to prevent rough fin- 
ishes and “breakouts” on edges. Ex- 
tremely fine feeds also should be 
avoided, as these tend to dull the 
tools faster and heat the work more 
than heavier cuts. Critical inspection 
for surface cracks will help you. 

Tracer equipment on engine lathes 
is coming into increasing use in ma- 
chining beryllium. This equipment 
consists of a hydraulic or electronic 
tracer positioned to actuate the cut- 
ting tool to follow, with great preci- 
sion, the track of a stylus along the 
contours of a master model or pat- 
tern, made of aluminum, magnesium, 
steel, or thermosetting plastic. 

Tracer equipment is important be- 
cause complex shapes and geometries 
cannot be obtained in beryllium 
through the usual methods of cast- 
ing, forging, coining or extruding, 
but require machining of various 
types. With tracer equipment, a fab- 
ricator can achieve quantity produc- 
tion of beryllium hardware on con- 
ventional engine lathes without loss 
of reproducibility. This means he 
can maintain precise dimensional 
tolerances over long runs, approach- 
ing semi-automatic operation, with- 
out appreciable increase in capital 
investment. 


Milling 
Milling beryllium loosely follows 


the practice used in turning. Con- 
ditions and techniques regarding 
safety, grades of cutting tools, chip- 
ping of work, speeds and feeds are 
similar for the two methods of ma- 
chining. Conventional milling, rath- 
er than climb milling, is recom- 
mended to produce the best finish 
with the most economical use of 
cutters. Because beryllium tends to 
chip as the cutter leaves the work, 
some suitable backup material (such 
as free-cutting steel) should be used. 
Iron or steel chips can then be 
readily removed from the beryllium 
by magnetic separation. 

Tool materials—Carbide cutters 
are recommended for milling beryl- 
lium for the same reason that they 
are used for turning operations. In- 
serted carbide tooth cutters of Grade 
C-1 carbide are used for rough mill- 
ing; carbide Grade C-2 for finish 
milling. 

Chemical milling—Milling beryl- 
lium by precisely controlled chemical 
erosion is still in the development 
stage, but it shows considerable 
promise as a solution to the prob- 
lem of reducing extremely thin sur- 
face areas after conventional milling 
has been performed. It is also used 


to remove surface oxides and other 
impurities. Chemical milling has 
proved its efficiency on parts where 
either fragility or massiveness, or 
both, preclude the use of convention- 
al milling.* 


Drilling and reaming 

Drilling holes to depths less than 
five times the diameter is considered 
“conventional” drilling; of holes that 
exceed five times the diameter, 
“deep-hole” drilling. Because of its 
hardness and its tendency to seize 
iron and steel, drilling beryllium 
calls for considerable care and ex- 
perience. It may be necessary to 
change drills several times in a 
single hole, especially in deep-hole 
drilling. When holes are drilled 
through, the material around the 
hole exit may spall as the drill 
breaks through. A backup plate or 
block of beryllium or steel often 
eliminates this problem. Steel chips 
then can be separated from the 
beryllium by magnetic separation. 
(Deep hole drilling is considered in 
a separate paragraph.) 

Reaming produces a hole having 
accurate dimensions and a fine fin- 
ish. The stock left after drilling 
depends on the finish required, the 
depth of the hole, and the chip 
capacity of the reamer. 

Tool materials—Solid carbide or 
carbide-tipped drills are recom- 
mended for major drilling opera- 
tions. When these are not available, 
high-speed drills can be used for 
limited applications. A 90-degree 
included angle is used for both car- 
bide and high-speed steel drills. 

“For further information on chemical mill 


see R. E. Samuelson, “Chemical 
Paper delivered at Philadelphia, Nov., 1959. 





Table 4—Speed, feed and depth of cut for milling 


Finishing 





Speed, fpm 
Table feed, ipm 
Depth of cut, in. 
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Some beryllium fabricators today 
are successfully drilling holes as 
small as 0.002 in. in diameter. Holes 
under 0.065 in., however, usually 
present considerable difficulty. Stand- 
ard drills do not cut, even when the 
thrust forces are high enough to 
buckle and break the drill. The web 
seems to wear, flatten and grow— 
consequently little or no cutting ac- 
tion results. Reducing the point 
angle from the 118- or 135-degree 
value to 90 degrees, and the web 
thickness to 0.015 or 0.020 in., will 
help produce a satisfactory cutting 
action. The same factors governing 
cutting fluid use apply here as were 
outlined previously. 


Deep-hole drilling 

Deep-hole drilling of beryllium is 
extremely difficult and calls for spe- 
cialized techniques, including using 
cutting fluids under pressures up to 
3000 psi and special oil-hole drills 
or rifle drills. These pressures require 
oil pumps as large as 50 hp. In fact, 
one fabricator claims that the only 
limit on deep-hole drilling beryllium 
is the amount of oil pressure that 
can be economically made available. 
We have drilled 0.250 in. dia up to 
32 in. deep. 

One of the difficulties of deep-hole 
drilling is that as the heat of cut- 
ting accumulates in the drill and in 
the work, the drill may expand more 
than the hole, eventually causing the 
shank to rub against the wall of the 
hole. This in turn causes more heat 
and binding, until seizure and drill 
failure occur. With certain modifica- 
tions in drill and tool-holder design, 
however, deep holes (over five di- 
ameters) can be successfully pro- 
duced, using either a standard drill- 
press or a deep-hole drilling ma- 
chine. Pieces too large to rotate in 
the latter, or beyond the range of a 
drillpress, can be drilled on a modi- 
fied engine lathe. 

Tool materials and design—In 
deep-hole drilling, the standard drill 
design is a two-flute, oil-hole drill, 
carbide-tipped, with its point ground 
to a 90-degree included angle. Drill 
shank should be undercut 0.010 in. 
on the diameter behind the carbide 
tip, which should back taper 0.004 
in. per in. Primary clearance angle 
should be increased to about six 
degrees. 

Special toolholders help minimize 
drill breakage. The drill can be held 
in a revolving socket located in the 
toolholder, and the socket collar pro- 
vided with a single cam which rests 
on a spring-loaded lever attached to 
the face of the toolholder. The spring 
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Diameter of hole, in. 


Table 6—Stock allowance in reaming 


Stock allowance, in. 





Ma 
% 
1% 





0.006 
0.010 
0.060 








An allowance of 0.001 to 0.003 in. is common 


practice 
Speed of reaming is controlled by the rigidity of the ae ey 
and finish required. Excessive speeds can cause chatter, 
ie one about two-thirds of those listed under drilling. 


and finish. Speeds commonly u 


for hand- operations. 
tolerance 
to both reamer 





Drill size, in. 


Table 5—Speed, feed and depth of cut for drilling 
Speed, fpm 


Feed, ipm 





Under % 
M 
% 





70 - 100 
70 - 100 
70 - 100 


0.001 - 0.002 
0.002 - 0.004 
0.005 








is adjusted to a tension sufficient 
to hold the drill in place against 
normal machining pressure. If ex- 
cessive pressure occurs, the cam 
trips the spring lever and permits 
the drill socket to rotate freely in 
the toolholder. 

Another possibility for guarding 
against drill breakage is to install 
a miniature strain gage on the shank 
of the drill. 

Rifle drills—The second design of 
drill used in deep-hole drilling 
beryllium is a single-flute carbide- 
tipped rifle drill. The shank is a 
seamless-steel tube having a diam- 
eter slightly smaller than the top 
and brazed to the tip. One side of 
the tube is depressed to form a V 
groove, which extends the entire 
length of the shank to the point of 
the drill, and is continued to the 
drill point by removing about a 
third of the cross-sectional area of 
the tip. One or two holes (about 
1/32 in. dia) are drilled longitudi- 
nally through the tip just below each 
outer corner of the “V,” to provide 
for the outlet of coolant from the 
hollow shank in the cutting site. This 
V groove permits the outflow of 
the chip-laden coolant from the cut- 
ting site. Longitudinal clearance is 
ground along the tool body to re- 
duce friction and to allow coolant 
flow around the tip into the V 
groove.5 

One cutting edge is located on an 


Set ee ee eS 
Dorado Tool Mfg. Company has only one 
longitudinal hole. 


outside corner of the V, while the 
other is formed by the adjacent edge 
of the V along the face of the tool 
extending to the center of the drill. 
The cylindrical tool body immedi- 
ately behind the cutting tip bears 
on the finished surface of the hole 
to guide the point into the work. 
On 3/16 in. drills, the guiding ele- 
ments of the tip consist of a cylin- 
drical land 1/64 in. wide, located 
below the cutting edge, and a bear- 
ing surface 7/32 in. wide, located 
diametrically opposite to the land. 

The drill face is ground so that a 
line along the cutting edge in the 
V makes a 15-degree angle with the 
drill’s cross-section, and with any 
line on the face perpendicular to the 
axis of the drill. Thus the face 
recedes from the point and from the 
cutting edge of the drill on a com- 
pound angle which forms a 15-degree 
side-cutting angle and a 1d-degree 
shear as it enters the work. A sec- 
ond clearance is ground around the 
coolant hole on the lower side of 
the drill face, to allow larger space 
for flushing chips from the cutting 
site. This clearance is bounded by a 


* line passing slightly off-center be- 


tween the coolant holes, the lower 
edge of the V and the periphery of 
the drill. 


Electrical discharge machining 
Drilling and machining by electric 
spark are coming into wider use 
among producers and fabricators of 
beryllium, molybdenum, and other 
exotic metals. In this process, the 
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Drilled hole 
Diameter, in. Depth, ft 


Table 7—Speed, feed and depth of cut for deep-hole 
Grilling beryllium 


Speed, fpm 





Ye 2-3 





70 - 100 








Speeds, feeds and depth of cuts “9 Fame ca venga lathes ly conventional twist 


drills in drill 


ecummectiod aiitted spec of of 76 to 100 sfpm 
deep holes as well as for shallower ones. However, in 
to 3 ft deep, ceed 
This rate is 


the feed rate is reduced; eae ne 
in. per revolution for a %-in. dia drill. 
larger diameter or reduced 


commercial-grade kerosene, un 


work is the anode and a spark is 
created between it and the cathode. 
A pulsating d-c current is used with 
a dielectric which is a moderate 
conductor, or even a poor conductor 
of electricity, such as a light oil. 
The Beryllium Corporation, in col- 
laboration with the Cincinnati Mill- 
ing Machine Company, has devel- 
oped a low-density tungsten compact 
infiltrated with silver as an electrode 
material, which has proved best so 
far. 

The process works in this manner: 
A rapid succession of sparks of high- 
current density (10° amp/sq in.) 
creates a kind of “tunnel” in the die- 
electric (light oil), the latter control- 
ling or resisting the expansion of the 
resulting gas bubbles and confining 
the arc to a predetermined diameter. 
The frequency (or rate of pulsation) 
of the d-c current is on the order of 
tens of thousands of “sparks” per sec- 
ond, each of which lasts about 10-30 
microseconds, to erode away the 
metal. 

Electrical - discharge machining 
has several unique advantages. First, 
it results in a saving of material, 
hence cost, on specialized applica- 
tions. Second, it succeeds in drilling 
or otherwise perforating beryllium 
in complex or irregular forms or 
cavities (star-shaped holes, hexag- 
onal, and other regular or intricate 
configurations) of extremely small 
or very large diameters that cannot 
be machined by other techniques 
currently used on beryllium metal. 


Trepanning 

Beryllium producers have been 
forced into some unusual trepanning 
and parting operations because of the 
nature of the product and its cur- 
rent fabricating process. Over 90% 
of the finished parts are machined 
from hot-pressed billets which, as 


machines, or engine 


seth 


Coolant used for deep-hole is 
Sct eal Sar ily 


pointed out earlier, are for the most 
part limited to solid cylinders, 
blocks and slabs. Whereas in other 
metals one could start with castings, 
forgings, wrought and formed 
shapes, etc., in the production of 
hollow ware-—in the beryllium in- 
dustry this is not yet the norm. 

The value of the metal dictates 
that solids rather than chips be 
salvaged wherever possible because 
secondary products can often be ma- 
chined from such end stock. Accord- 
ingly, holes over two inches in diam- 
eter are usually trepanned. This need 
has resulted in the development of 
some interesting tooling to effect 
conical and spheroidal trepanning in 
addition to plain cylindrical work. 
In general, trepanning tool design 
must be a compromise between rigid- 
ity of the tool and narrowness of 
the kerf. 

In other than straight cylindrical 
cutting, this compromise often 
means a multiplicity of parting 
blades, each working to progres- 
sively deeper depths, and also to 
complicated follower-rests designed 
to strengthen the tool and minimize 
chatter. Despite the need for such 
highly specialized tools, the cost of 
tooling, together with the actual cost 
of the trepanning operation itself, 
is generally quite unimportant when 
the value of the salvaged beryllium 
metal is considered. 

Trepanning case history—To pro- 
duce a truncated conical shape in 
beryllium by trepanning, the Beryl- 
lium Corporation recently designed 
and built a special tool which would 
feed into the work at an angle of 
approximately 16°. The unique prob- 
lem solved here is that the diameter 
of the kerf had to diminish at a 
uniform rate, yet with minimum 
width of kerf—to preserve intact, 
as a solid piece of beryllium, the 
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core materia] in the truncated cone. 
Shapes of this type have, of course, 
been fabricated in beryllium by us- 
ing thin-gage rolled beryllium sheet, 
forming into the cone shape, and 
welding along one or two seams. 
However, because of the present 
state of beryllium welding, the re- 
sulting product is limited both in wall 
thickness and in wear strength be- 
cause of the possibility of weld 
cracking. The material on the “out- 
side” of the trepanned cone is kept 
to minimum volume because the 
resulting shape is not usable except 
for reprocessing. 

The clearance angle in trepanning 
increases sharply as the hole diam- 
eter diminishes, For this reason, the 
clearance angle must have a correct- 
ly designed outside edge to give op- 
timum cutting (hence rigidity and 
sharpness) as well as minimum kerf 
(which represents scrap or waste 
metal). In other words, the tool de- 
sign must accommodate constantly 
diminishing (or increasing) diam- 
eter of the cut, because frequently 
the trepanned hole is formed from 
both ends of the original block, 
much in the same manner as tun- 
nels are excavated from both ends, 
but for quite different reasons. 


Grinding 

Grinding beryllium is necessary 
only on shapes that require sharp 
edges and close tolerances, and 
where a few thousandths of an inch 
of material is to be removed. Grind- 
ing is usually unnecessary because 
finishing cuts by machining will give 
the required finish if the tools used 
are in good condition. 

For rough grinding, coarse-grained 
aluminum-oxide wheels with a soft- 
grade vitrified bond are used; for 
fine finish grinding, wheels of me- 
dium grain and medium hardness 
are recommended. All _ grinders 
should be properly hooded for re- 
moval of airborne dust via the pneu- 
matic system. Cut-off wheels range 
in size from 6 in. x 0.030 in. to 14 
in. x 0.075 in., with operating speeds 
as recommended by the maker. 


Parting or slicing 

Parting or slicing of the cylindri- 
cal, rectangular or hexagonal sin- 
tered pressing into workable sizes is 
essentially a cutting or sawing op- 
eration. Billet slicing in large di- 
ameters and lengths—up to 36 in. 
both ways—has represented, in re- 
cent years, a vast improvement over 
earlier techniques that required 
many separate furnace operations to 
produce a number of smaller billets. 
A single large billet that can be 
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sliced to make various rough-finished 
smaller parts requires less skin- 
cleaning and fewer furnace hours 
than the equivalent weight of small- 
er billets. 

A bandsaw must be used for slic- 
ing hot-pressed billets having work 
heights as high as 36 in. Because of 
the value of the metal, the allow- 
ance for kerf must be held to an ab- 
solute minimum and bowing or 
“wandering” of the bandsaw rigidly 
controlled. To meet these require- 
ments, Brylco has equipped its large 
bandsaws with strain gages on the 
posts immediately behind the saw 
guides. These strain gages are in- 
stalled in pairs—one on the saw cen- 
terline, to detect bowing either to 
left or right before the work can be 
damaged—bowing being normally 
the result of inadequate tension or 
preferential wear on the band teeth. 

The strain gage that measures cut- 
ting force actually controls the rate 
of cut, as Berylco establishes no ar- 
bitrary rate of feed, but rather se- 
lects optimum cutting force for a 
particular work height. A _ limit 
switch on the strain-gage indicator 
automatically stops the machine be- 


How 


For rolling, forging, forming or ex- 
trusion, beryllium is generally 
worked hot (above 1400 F), with the 
metal clad in a mild-steel can, or 
jacket, covered with a protective 
coating or handled under an inert 
atmosphere. 


Rolling 
Hot - pressed compacts, because 
they have essentially isotropic me- 
chanical properties, make excellent 
rolling material. The mild-steel can 
or jacket serves the triple purpose 
of reducing the oxidation of the work 
in hot rolling, of acting as a lubri- 
cant, and of acting as a thermal bar- 
rier to prevent chilling the beryl- 
lium. 
(Alternate .. . rolling material. Ex- 
truded beryllium flats and warm- 
pressed beryllium have also been 
used. A mild-steel can or jacket 
serves the dual purpose of reduc- 
ing the oxidation of the work in 
hot rolling and of providing edge 
restraint to reduce the tendency 
for cracking.) 
Sheet rolling is approaching com- 
mercial reality, although consisten- 
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*The a nt inconsist in the band speeds 

hele is explained 
by the 2-in. blade, and also because this 
machine of the bandmiller type, which provides 


of work heights in this tab 


positive table feed. 


fore the cut is permitted to wander. 
Thus strain gages serve two distinct 
functions: They warn of incipient 
bowing, and they indicate the cut- 
ting force required—the latter being 
a reliable index of cutting efficiency. 
Strain gages also serve as a function- 
al inspection of the band before cut- 
ting begins, detecting camber, cross- 


for the 
by the 
inde oon 'be 

for grea 


1-3 in. and 36 in. range 
beam afforded 


ter rigidity in edition to 


sectional bowing and any “dog-leg.” 

Beryllium can be easily sawed or 
sliced with a bandsaw, using a claw- 
tooth blade 1 in. wide, 6 to 10 pitch, 
0.040 gage and 0.060 in. set for work 
up to 3 in. thick. For work above 3 
in., a claw-tooth saw, 2 in. wide, 2 
pitch, 0.050 gage and 0.060 in. set is 
recommended. 


to form beryllium 


cy of texture, properties, and toler- 
ances are still problems. Sheets as 
large as 30 in. by 60 in., in thick- 
nesses down to 0.020 in., have been 
produced. This form of wrought 
beryllium is under intensive study to 
provide sheets on a consistent basis 
in the near future. 


Forging 

Hot-pressed and rolled and ex- 
truded and rolled beryllium have 
been used for die forging and hot 
coining. As before, steel jackets are 
widely used, to give lateral support 
during the forging operation and 
thus prevent edge cracking which 
causes a loss of metal. Beryllium has 
forging characteristics similar to 
those of magnesium. Forging per- 
pendicularly rather than parallel to 
the extrusion axis gives best results. 

Forging conditions such as tem- 
perature, rate of deformation, etc 
are still under active investigation, 
although certain parts have been suc- 
cessfully produced starting with hot- 
pressed billets or with powder. This 
process should help to provide econo- 
mies in fabrication costs because it 


eliminates the standard hot-press- 
ing cycle normally used to produce 
the starting billets, and because forg- 
ing will often lend itself to produc- 
ing parts nearer to final shape — 
thereby reducing scrap losses. At the 
same time, it is expected that me- 
chanical properties superior to those 
of the hot-pressed product will re- 
sult. 


Extrusion 

Extrusion offers an attractive 
means of fabricating beryllium. Ex- 
trusion of rounds, squares, and rec- 
tangles is a commercial process at 
Beryleo, and experimental work is 
being performed to extend the prod- 
uct line to tubing and other more 
complex shapes. Two distinct advan- 
tages will result when beryllium is 
extruded—higher strength levels 
than most other forms of the metal, 
and greater economy as a result of 
yield from starting billet to finished 
stock when compared to the more 
common method of hot-vacuum 
pressing and machining to the de- 
sired shape. 

Successful extrusion of more com- 
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plex shapes will require further 
process refinements, as it still is 
necessary to extrude beryllium en- 
cased in a steel jacket—bare extru- 
sion of beryllium shapes being for 
the most part unsuccessful in pro- 
viding good surfaces, acceptable di- 
mensional tolerances, and high me- 
chanical properties. As in rolling, 
jacketing serves various purposes: 
(1) It acts as a lubricant (because 
beryllium readily seizes and galls 
tools), (2) It helps to keep the 
beryllium in compression, (3) It 
prevents excessive oxidation during 
heating and extrusion, and (4) It 
retains heat. 

Commercial extrusions are made 
from hot-pressed beryllium billet, 
because of the latter’s finer grain size 
and better mechanical properties as 
compared with cast billets. The jack- 
et is made by spinning a seamless 
steel tube closed on one end, forming 
a 45° angle. Billets are heated in a 
conventional furnace with the jack- 
eted billet positioned inside a graph- 
ite sleeve and cover to prevent oxi- 
dation. Temperature range is 1750 
to 1950 F. 

In extrusion, time and temperature 
control are highly important. Trans- 
fer time from the furnace to the ex- 


its. As a rule, some straightening is 
required on all extrusions, using 
conventional straightening proce- 
dures. Rod sizes range from % to 4 
in. in diameter. The surface finish of 
the as-extruded material has a thin 
oxide coating, and while the surface 
finish is better than 63 rms, common 
practice is to take a light machine cut 
to give a better finish and to meet 
the various size requirements. 

Quality-control procedures include 
cutting tensile bars from various lo- 
cations to insure high uniformity 
throughout the extrusion. Uniformity 
of tensile properties depends some- 
what on the reduction ratio; The 
Beryllium Corporation metallurgists 
specify minimum reduction ratios of 
about 8 to 1 to insure high proper- 
ties and a uniform product. 

One interesting application for 
beryllium extruded rod is in the 
production of beryllium fasteners. 
The Standard Pressed Steel Company 
of Jenkintown, Pa., in its work on 
Air Force Contract AF 33 (600)— 
39728, reported success in manufac- 
turing beryllium bolts with rolled 
threads. The material supplied for 
this important research program 
tested at 97,600 psi ultimeite tensile 
strength, 46,500 psi yield strength, 
with 11% elongation. 


How to 


join beryllium 


Shrink fitting beryllium parts togeth- 
er by expanding the outer member 
through heat to increase its diameter 
so that the inner member can be put 
in place, is the commonest form of 
joining beryllium in final assembly. 
On cooling, the outer member con- 
tracts and holds the two pieces to- 
gether. The same effect may be ob- 
tained on small work by cooling the 
inner member with dry ice and al- 
cohol instead of heating the outer 
member. 


Fusion welding 

Most fusion welding of beryllium, 
using berylium as a filler material, 
is done with a tungsten arc and an 
inert-gas shield, usually argon or 
helium. Best results are obtained 
with straight polarity and direct cur- 
rent. Beryllium rods, both bare and 
coated with Alcoa 27 flux, have been 
used. Bare rods are the more satis- 
factory. Work on this phase of join- 
ing is progressing, and—according to 
engineers of The Budd Company 
where much research on the welding 
of beryllium is being conducted— 
crack-free welds have been produced 
on a limited scale, although the proc- 
ess must be further refined before be- 
ing adaptable to volume production. 


Budd research 

The Battelle Memorial Institute 
states that fusion welding of beryl- 
lium does not yield satisfactory 
joints because of the large grain size 
and other physical properties of the 
as-cast material, but adds that con- 
tinued research should produce con- 
siderable improvement in this meth- 
od of joining beryllium. Metallurgists 
at Budd have produced crack-free 
welds by this method which have 
stood up under long periods of ac- 
celerated wear-testing. 


Diffusion welding or self-welding 

Pieces of beryllium, held in close 
contact for from one to several hours 
at temperatures from 1650 to 2280 F 
(below the melting point of 2345 F) 
will join (weld) through a combina- 
tion of mechanisms. Such “self- 
welds” can be made either in vac- 
uum or in an atmosphere of purified 
argon; to date, better results are ob- 
tained in vacuum. 
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Braze welding 

To braze weld beryllium, alumi- 
num brazing alloy containing a small 
amount of silicon is used either as a 
separate filler or as the welding elec- 
trode, with either an arc or an oxy- 
acetylene torch. A consumable arc 
and inert-gas shield yields better 
braze welds than covered-electrode 
or tungsten-arc welding. Porosity in 
the weld, however, is still a prob- 
lem that has not been entirely 
solved. Successful braze-welded 
joints have strengths equal to that 
of the aluminum filler material. 


Furnace brazing 

Best materials for joining beryl- 
lium to itself by this process are 
aluminum, silver, lithium, and alu- 
minum-silver or silver-copper eu- 
tectic alloys. Copper has also been 
used to join beryllium to other met- 
als such as nickel, stainless steel, and 
copper itself. The process is limited 
to simple shapes, and as the name 
implies, requires an electric furnace. 
Lap joints, step joints, scarf joints, 
and butt joints can be made by this 
method. However, holding time and 
temperature are critical factors. For 
aluminum as braze material, opti- 
mum temperature seems to be about 
1500 F, with holding time somewhere 
between 1 and 3 hours—or before 
the aluminum migrates away from 
the joint and thus forms voids at the 
interface. 

Brazing with silver and silver- 
copper eutectic alloys does not cause 
the “migration” problem. The joint 
is held at temperature long enough 
for the brazing material to melt and 
flow properly. Beryllium may be 
brazed to itself or to nickel, Monel, 
or copper—either in a vacuum or in 
an atmosphere of hydrogen or inert 
gas. For brazing to stainless, dry hy- 
drogen must be used. 
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Background on beryllium 


Comparable to steel on a strength- 
to-weight-ratio basis, yet lighter 
than aluminum, with an extremely 
high melting point (2345 F) com- 
bined with excellent thermal con- 
ductivity, nonmagnetic yet a good 
conductor of electricity, beryllium 
possesses a unique combination of 
properties that has widened its use 
far beyond the atomic applications 
which provided the impetus for 
quantity production in 1951. 

The density of beryllium is 0.066 
lb/cu in., virtually the same as mag- 
nesium’s which is 0.063. However, 
beryllium’s modulus of elasticity is 
approximately 42 x 10° psi, which 
is nearly 40% higher than that of 
alloy steels and 150% greater than 
that of titanium. Its high strength to 
weigh ratio and thermal conductivity 
have made it highly important in 
the design of aircraft and missile 
structures. 

Beryllium retains approximately 
50% of its yield strength up to 1000 
F and resists excessive oxidation up 
to 1400 F. Chemically similar to 
aluminum (but lighter and vastly 
stronger), beryllium forms a pro- 
tective oxide skin from which it de- 
rives its stability in air at tempera- 
tures up to red heat. 


Shortcomings of beryllium 

Today’s “wonder metal” may well 
be the most promising structural ma- 
terial of the Space Age, but it has 
a few shortcomings, some of which 
will disappear as demand and quan- 
tity production are stepped up, while 
others may have to await more in- 
tensified research and development. 


Cost 


Beryllium is an expensive metal, 
costing between $70 and $100 a pound, 
depending on the form and purity of 
the product. Obviously chip and 
powder recovery, up to 100%, is vital 
to economically machining beryl- 
lium. Chip cleanliness is essential to 
maintaining maximum salvage value. 
Fabricators generally avoid using 
cutting fluids to prevent chip con- 
tamination and subsequent devalu- 
ation (to as low as 25% the value of 
clean chips). 

Considerable reduction in cost is 
expected during the next few years 
if present predictions of volume in- 
crease come true. Cost will be fur- 
ther reduced as improved methods of 
fabricating—by casting, forging, ex- 
terusion and rolling—are developed. 
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Atomic number ................. 


Density (gim/eC) ........ccceceseeees 
Density (Ibs/in.’) 
Electrical conductivity (% IACS) .. 
Electrical resistivity (microhms/cc) ..... 
Electrode potential (volts) 
Melting point (C) 

(F) 
Boiling point (C) 


Linear coefficient of expansion 
25-100 C ‘ie 
25-300 C sale 
25-700 CC anceees 
25-900 C . sicpdeaidiliaialliteii<n 
1200 F 


Thermal conductivity at 20 C 
(Cal/sq em/em/em/sec/°C) . 
(BTU/#t/FP*/hr/°F at 70°) 2... 
(BTU/#t/fP*/hr/°F at 1200°) 
(Barns/atom) 


Specific heat, at 20-100 C 
(Cal/gm/deg C) ... 
(BTU/Ib/°F) ; 

Latent heat of fusion (Cal/gm) .... 


Thermal neutron absorption cross section 
(Barns/atom) .. , 
Velocity of sound (ft/sec) ............ 





Table 9—Physical properties of beryllium 


Magnetic susceptibility (Gauss/oersted ¢ g 5)..... 


TRE 11.5 X 10°%n./in./°C 
ase 13.4 X 10%In./in./°C 
14.5 X 10°in./in./*C 

15.6 X 10°%in./in./°C 

17.0 X 10°%in./in./°C 
cecveassceveee 6 % 10in./in./*F 

12.4 X 10°in./in./°F 








Even today, however, beryllium is 
commercially available at prices 
competitive with other metals where 
weight and strength are prime con- 
siderations or where high tempera- 
tures are encountered. 


Toxicity 

Safe handling and machining of 
beryllium depend on rigid control 
of dust, fumes, and chips. Toxic ef- 
fects are manifested in lung disor- 
ders (berylliosis or chemical pneu- 
monitis), dermatitis, or skin ulcers 
caused by implantation of beryllium 
chips in or under the skin. The bulk 
material or finished product, how- 


mum allowable concentrations of 
beryllium in the atmosphere as 
standards of safety for persons in 
and around beryllium plants. Since 
these were established in 1948, ex- 
perience has demonstrated that tox- 
ic effects of beryllium can be effec- 
tively controlled by an integrated 
program of medical, personal hy- 
giene, and industrial hygiene. It has 
been demonstrated repeatedy by pro- 
ducers, precision machining com- 
panies, instrument manufacturers, 
aircraft companies, and others who 
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have long handled beryllium in their 
plants that a safe operation can be 
maintained with reasonable dili- 
gence. 


Brittleness 

A third problem area is beryl- 
lium’s brittleness, or lack of ductility. 
Lack of ductility prevents the eco- 
nomic quantity fabrication by con- 
ventional metalworking techniques. 
Hot working, including extrusion 
from -200 mesh powder, has pro- 
duced ductilities up to 20% elonga- 
tion, together with greatly enhanced 
mechanical properties resulting from 
preferred grain orientation in the 
direction of extrusion. Beryllium 
sheet, fabricated by extruding flats 
and rolling perpendicular to the di- 
rection of extrusion, has produced 
ductilities up to 30 to 40% elonga- 
tion in the plane of the sheet. These 
are tremendous improvements over 
the earliest forms of beryllium rods 
which had essentially zero ductility. 
Much research is currently being 
conducted in this area. Lack of duc- 
tility, however, has not precluded 
the development of beryllium for use 
in structural parts, inertial guidance 
systems, beryllium aircraft fasten- 
ers, and missile nose cones. 


Ore supplies 

The availability of beryllium ore 
in face of a rapidly increasing de- 
mand is another problem. In 1959, 
U. S. consumption of beryl ore alone 
was about 8,000 tons — more than 
60% of the total world supply of 
13,000 tons for 1956. Brazil, Mozam- 
bique, Argentina, Congo, India, and 
South Africa are the principal 
sources of beryl ore—in that order. 
The United States, despite deposits 
of some 300,000 tons of beryl at Kings 
Mountain (North Carolina) in the 
form of as yet unrecoverable spodu- 
mene pegmatite, is largely depend- 
ent on foreign sources. The industry 
is confident that substantial increas- 
es in the supply will be made avail- 
able as uses for beryllium metal de- 
velop. Recent explorations in the 
western part of the United States 
indicate that much larger deposits of 
beryl may soon be available to pro- 
vide a more plentiful domestic sup- 
ply than previously anticipated. 


History 

Discovered as early as 1798 by the 
French chemist Vauquelin and 
named “glucinum” (or glucinium), 
because its soluble salt had a sweet 
taste, beryllium was first prepared in 
highly pure form (99.5 to 99.8%) by 
another Frenchman, Lebeau, but 





pressed 


Table 10—Nominal mechanical properties of beryllium 


Vacuum hot Hot extruded 
and annealed Rolied 


Hot 
Forged 


Hot 





Ultimate tensile 
strength, psi 

Yield strength, 0.2% 
offset, psi 

E-Modulus, psi 


40,000 


30,000 
42 X 10° 


Rockwell hardness B80 


90,000 
45,000 


Percent elongation 1 10 
B90 


75,000 


50,000 
42X 10° 
15 

B100 








Density 


Melting 
gm/ce point C 


Table 11—Properties of beryllium compared to various metals 


Thermal 


Conductivity 
@20C 20 C cal/ E-Modulus 
cal/gm/°C cm'/em/°C/sec 10° psi 


heat 





1285 
650 
660 


1.85 
1.74 


1750 


0.5 0.38 42 
0.25 0.38 65 
0.215 0.53 10 
0.126 0.41 16.8 
0.066 0.05 14 
0.11 0.18 28.5 
0.065 0.132 19 
0.105 0.22 w# 
0.092 0.94 16 
0.061 0.35 50 











only on a laboratory scale. It was 
not until 1916 that Hugh S Cooper, 
in the United States, produced the 
first sizable ingot of beryllium; in 
1919 its outstanding properties were 
first described by J S Negru, then 
editor of McGraw-Hill’s Chemical 
and Metallurgical Engineering. The 
discovery by Corson in 1926 of beryl- 
lium’s ability to age-harden copper 
was commercially developed by the 
German company Siemens and Hal- 
ske, and in 1929 the Beryllium Cor- 
poration was formed at Cleveland. 
The first significant domestic produc- 
tion of beryllium copper was at 
Berylco’s Marysville (Mich) plant. 

Growth of the beryllium industry 
began in earnest with the develop- 
ment of the U S Atomic Energy Pro- 
gram. Beginning with its use as a 
reflector in the Materials Testing Re- 
actor at the AEC’s National Reactor 
Testing Station in Idaho (erected in 
1950), beryllium’s combination of 
high atom density and low atomic 
weight with low absorption cross sec- 
tion has made it the only metallic 
element suitable for a moderator and 
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one of the best materials for use as 
a neutron reflector. In 1951 the AEC 
first established facilities to produce 
beryllium metal in volume, boosting 
production from several hundred to 
approximately 40,000 lb annually. In 
late 1956, the AEC contracted with 
two private producers for a total of 
200,000 Ib annually for five years 
beginning in 1958. 

During the period 1949-1959, in- 
dustry sales (including beryllium al- 
loys) increased from $6.6 million to 
$37 million. The recent spurt in be- 
ryllium usage is emphasized by the 
sales during the the last two years. 
In 1959 industry sales totalled $37 
million compared to $27.5 million in 
1958—an increase of approximately 
34% in one year. Industry is predict- 
ing a similar percentage increase for 
1960, principally in pure beryllium. 

Each of the two producers employs 
different extractive processes to pro- 
duce beryllium metal from beryl ore 
(beryllium-aluminum silicate, con- 
taining just under 12% beryllium 
oxide or about 5 per cent beryllium), 
although both are geared physically 
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and economically for beryl concen- 
trated to a minimum of 10% berylli- 
um oxide. 


Hot-pressed beryllium billets 

The Beryllium Corporation em- 
ploys the Kawecki-Capeaux extrac- 
tion process using thermal reduction 
of beryllium fluoride to make the 
end product, beryllium, in the form 
of “beads” or “pebbles.” 

However, because these beads may 
contain over 1% magneisum, further 
processing is required. The beads 
are melted in a vacuum furnace—a 
3000-cycle, 200-kw induction unit— 
using graphite as the mold material. 
After an operating cycle of about 5 
hours, the result is a nuclear grade, 
vacuum-cast beryllium metal ingot, 
usually 9 in. in diameter by 18 in. 
long, weighing about 70 to 75 lb. 

This cast-metal ingot, however, 
does not lend itself to fabrication be- 
cause of coarse grain structure, ex- 
treme brittleness, surface defects 
caused by gas evolution at the mold 
surface, porosity, internal cracks, and 
other serious flaws associated with 
the cast metal. No satisfactory tech- 
nique has yet been developed for the 
production of sound, fabricable be- 
ryllium castings of reasonably large 
diameter. 

Making beryllium that can be ma- 
chined into end products was solved 
with the development of a powder- 
metallurgy process utilizing hot 
pressing. Vacuum-melted pebbles 
are cast into ingots and are chipped 


from end to end on special lathes. 
The chips thus formed are collected 
by means of a pneumatic system in- 
te 55-gallon drums, then sent to at- 
trition mills where they are ground 
to a -200 mesh powder. 

These attrition mills are especially 
designed to comminute the chips be- 
tween beryllium grinding plates in 
a nitrogen atmosphere. They contain 
within their systems screening equip- 
ment which classifies the product to 
permit recycling coarse particles. 

Powders from the attrition mills 
are subjected to various tests for 
cleanliness, purity, particle size, and 
other specifications, then allocated by 
number of pounds to each job. Pack- 
ing density of loose powder is usually 
a function of size distribution and 
shape of particles—shapes approach- 
ing random-sized spheres show bet- 
ter packing densities. Densities over 
55% can be achieved with vibration. 

Starting with powder, fully dense 
beryllium shapes may be produced 
commercially either by vacuum hot 


steel dies, at temperatures of about 
2000 F and pressures of from 500 to 
1000 psi. For press forging, the pow- 
der is usually loaded into a steel can 
then heated to about 1900 F in air. 
Open dies are sometimes employed, 
although closed dies are in more gen- 
eral use. Shapes weighing as much 
as 700 to 800 pounds are now being 
made by hot pressing on a routine, 
production basis. 


Other techniques besides vacuum 
hot pressing are warm pressing, hot 
pressing and coining, hydrostatic hot 
pressing, and pressing and sintering. 

Beryllium is now being used in 
high-volume, high-speed production, 
and even has been adapted to tape- 
controlled, fully automatic machin- 
ing for the fabrication of as many 
as 5,000 complete all-beryllium gyro 
housing units. 

One beryllium fabricator has in- 
stalled two of Pratt & Whitney’s 
Potter and Johnston lathes equipped 
with programming units which pro- 
vide more than 25% reduction in set- 
up time and ultimate cost of the 
product to the customer. 

The same fabricator is currently 
using a Micro-Path magnetic tape 
machine with Ampex recording and 
reproducing units, using a Mobius- 
loop continuous rewinding and play- 
back device for automatic repeat op- 
erations. This machine can be read- 
ily adapted to operate any machine 
tool in his shop for the drilling, bor- 
ing, milling, turning, and other ma- 
chining of beryllium metal without 
the need for an operator to check 
speeds, feeds, and depth of cut. 

Besides making possible volume 
production with a high degree of ac- 
curacy, these new machines provide 
the long-sought goal of reproducibil- 
ity in beryllium fabrication without 
any sacrifice of the precision toler- 
ances for which the metal itself is 
so well adapted. It is a me tal to 
conjure with. 
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Longer Life! Superior Dependability! 


THE ALLEN-BRADLEY 
LINE of BULLETIN 700 
RELAYS IS COMPLETE ! 


THESE IMPROVEMENTS 
ARE IMPORTANT! 


These improved Bulletin 700 Type B 
and Type BX relays are establishing 
new standards for relay life and re- 
liability. New design increases me- 
chanical life by at least 5 times...a 
new contact motion insures at least 10 
times greater electrical reliability. 
Double break, silver contacts never 
TYPE B general purpose relay . salle baaeetaan peg ages 
shown with 2 N.O. and 2 N.C. con- 
tacts. Made with up to 8 poles in atmospheric conditions. 
various arrangements. These new A-B relays—with their 
or extra millions of trouble free operations 
iW ea 4 at no increase in price—are a bargain 
TYPE BX universal relay shown A de ba — a a 
with 4 poles having both N.O. and — - 


N.C. contacts. Additional contacts on 
the 6 and 8 pole relays are N.O. only. 


a ee 


> 


NEW = j 
ENCLOSURES 2 Ty, 
for the Bulletin 700 relays — 

are styled by Brooks Stevens 


—internationally famous in- 
TYPE BR Bulletin 700 convertible: contact relay 


dustrial designer. Note the 
“family” resemblance of shown with four poles. Made with up to six poles in line. 


these enclosures. 








Na other relay offers such simplicity in 
changing contacts from N.O. to N.C. 
NEMA Type 1 for general or vice versa) —it takes only 60 seconds! 


purpose applications with 
wrap-around cover for 
ready accessibility. It has a 
“quality” appearance. 


NEMA Type 4 enclosure 
for applications that require 
a watertight and weather- 
proof seal. 


NEMA Type 7 enclosure 
for NEC Class 1, Group D 
hazardous gas locations. 


A four pole unit provides any of the 
contact combinations otherwise avail- 
able only with five relays of the fixed 
contact type. You can reduce your relay 


inventories. In tests, this relay has 
proved it will provide many millions of 


trouble free operations. Double break, 
silver contacts never need servicing. 
Also, each relay can have one or two 
complete and full rated contacts added 
to its base—in the field—without in- 
creasing space requirements. If you 
don’t know about the Type BR relay, 
let’s get acquainted. 


ALLEN-BRADLEY = fovon’ 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. + In Canada: Allen-Bradley, Canada Ltd., Galt, Ontario 









ALLEN-BRADLEY 





NE Quality 
ne 2 Control 


hee Centers 


: : 4 «2. the mark of a modern plant 
= | 5 PE me? * providing the utmost in reliability, safety, 
) an. ’ . . convenience, and lasting beauty 


. 
+ 
* 


The superior quality of Allen-Bradley control cen- 
+ | ters provides a modern and attractive installation 
s ia ti —one that you'll be justly proud to have in your 
- > plant. The cost is commensurate with the quality 
. ’ of the workmanship—but you’ll never have reason 
: fe, . to regret your decision. Furthermore, Allen-Bradley 
‘ : — control centers arrive completely wired and tested 
s ‘ —and installed costs are usually substantially lower 
than that of individual starters. 

e . The flexibility of A-B control centers makes 
as | Ge them readily adaptable to changing needs. Indi- 
s vidual units can be added or modified without 
Allen-Bradley internal rewiring. In addition, entire sections can 

Bulletin 798 be added to meet future plant expansion. 
Multi-Unit For the finest in control centers, you cannot 
Control Center surpass Allen-Bradley’s Bulletin 798. Write today. 





This shows A-B Bulletin 700 
control relays mounted in an 
A-B control center unit. 
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A-B control centers can be 

equipped with a wide variety of 
a : components. These Bulletin 849 

- i. .= timers are used on an auto- 
ae matic conveyor line. 
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This shows A-B control center unit with popular 
A-B Bulletin 709 solenoid starter and circuit breaker. 








This huge, 48-foot A-B con- 
trol center houses 101 A-B 
Bulletin 709 solenoid motor 
Starters. It is designed to 
permit an addition containing 
50 more Bulletin 709 starters. 








QUALITY 
MOTOR 
CONTROL 


BRADLE 


Member of NEMA 


ALLEN- 


JOHNSON'S, 


WaHedraw, 


For the deepest draws on the toughest metals 


Johnson's 700 WAX-DRAW does every draw in the shop. Easy to apply by roller coating, 
spraying, dipping, etc. Use wet or dry. Blanks can be fed directly into the press or may be pre- 
coated, dried and palletized. Easy to remove, using solvent bath, vapor degreaser, alkaline 
washer or even hot water alone. Money saving. One gallon undiluted covers 2,000 square feet. 
Four-to-one dilutions produce excellent results. 700 Wax Draw handles multiple draws with 
only one application even at pressures to 200,000 p.s.i. and temperatures to 450°F. 


For further information write: JOHNSON'S WAX Racine, Wisconsin, Dept. 95 
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COMPETING WITH A COMPANY 
WHO GRINDS PARTS UP TO 50% FASTER? 


If you are grinding parts like these on other than a Bryant Centalign® you 
are losing out to competitors who do. 

This fact is proven by the many manufacturers who are setting production 
records and improving their competitive position—with Bryant Centaligns. 

Only the Bryant Centalign with its advanced design principles enables you 
to grind straight bores, tapers and precision bearing raceways with consist- 
ent accuracy at record breaking production rates. 

Investigate what the Bryant Model “‘C” Centalign and its tooling, job 
engineered for quick change over and minimum down time, can do for you. 

Inquire, too, about the Bryant Vertical Centalign (for cam-type parts) and 
the Brant Model B Centalign for miniature and instrument bearing work. 


BRYANT Chucking Grinder Co. 
10 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis +» Cleveland «+ Chicago + Detroit » Mt.Vernon, N.Y. + Philadelphia 


Internal Grinders + Special Machinery 
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One- Stroke Rim Holes—| 


By David M Bauer, Norristown, Pa 


Rim holes are applied to sheet- 
metal parts for a wide variety of 
purposes: 

e To provide metal for a suffi- 
cient number of tapped threads, 
to hold a fastener securely. 

e To act as a tubular rivet to 
secure thin springs and flat stock 
when headed with simple riveting 
tools. 

e To grip solid or spring pins. 

e To act as stops for levers. 

e To act as locators for mating 
parts. Two blanks of different 
thickness can be rim-holed to- 
gether in one stroke. The two 
parts are easily separated but fit 
snugly when put together. 

e To provide a durable bearing 
surface for sliding r~ds or hinge 
pins. A rim hole will outlast a 
punched hole many times before 
showing appreciable wear. 

There are many names for rim 
holes. They have been called 
flanged holes, extruded holes, 
burred holes, and holes with hubs 
or rims. 

Various ways have been devel- 
oped for making rim holes. The 
tooling and formulas supplied ap- 
ply to one-operation tooling for 
rim holes. 

Almost any metal can be rim 
holed, provided its ductility per- 
mits extrusion. The inside sur- 
face of the rim is burnished to a 
mirror polish and is held to the 
exact size of punch without spring- 
back to a smaller diameter. 

The height of the rim depends 
on metal thickness, punch diame- 
ter, and relationship of the punch 
diameter to the die bore. Rim 
height will be approximately 2% 
to 2% times metal thickness. 

Limitations on diameters and 
stock thicknesses are not easily 
found without experimentation. 
Factors such as type of material, 
its thickness and ductility must be 
considered. 

My tools did not go above 0.160 
in. ID for rims. So, I made a 
punch for rim ID of 5/16 in. and 
a die with three different sized 
bores of 11/32, 3/8 and 27/64 in. 


A batch of rims was extruded 
in different metals of varied 
thicknesses with these results: 

For luster C R steel 0.035 in. 
thick, I was able to extrude a rim 
withouf cracks and a rim height 
5% times stock thickness. Rim 
edge was remarkably smooth for 
such a long draw. Rims of this 
type are used for joining tubing 
to sheet metal for brazing, as in 
refrigeration, automobile radi- 
ators and many other similar 
products. 

Not having any soft 1/16 in. 
C Rsteel in stock, I used what was 
rated half hard. Rims with good 
proportions resulted, but with 
some roughness and cracking at 
the rim’s outer edge. 

Soft aluminum 1/16-in. thick 
produced “beautiful” rims, using 
40% control. Also used a larger 
die bore than 40% and they came 
out just as good but with larger 
radius at rim’s base. 

Both the 1/16 in. aluminum and 
CR steel produced rim height 3 
times stock thickness. 

However, I suggest using a 5/16 
in. rim ID for material up to 1/16 
in. thick as the largest size. I feel 
sure it’s possible to go to a larger 
diameter and thicker material. 


Tooling Requirements 

Tools are comparatively inex- 
pensive to make, require less ac- 
curacy than tools for plain 
punched holes and last longer be- 
fore requiring sharpening. The 
average machine shop, with only 
the usual run of equipment, can 
successfully make the punches 
and dies. 

Presses without tight-gibbed 
rams can be used, from arbor 
presses to power punch presses. 
Power required for a 5- to 6-rim 
hole die can be obtained from a 
hand press. 


Slug Control 

The piercing tip of the punch 
normally pops out the slug and 
it drops through the die opening. 
However, some metals stick to 
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Fig. 1 


the punch tip by adhesion. Lu- 
bricants often have a tendency to 
hold some slugs by suction. If 
slugs are not removed before the 
next press stroke, the punch will 
not be damaged but the edges of 
the rim will be rough and some- 
times cracked. Slug removal can 
be accomplished by an air blast 
or flat springs that rub across the 
punch tip on the upstroke of the 
press. 

Pressure pads are not required. 
The metal surrounding the rim at 
its base will be flat without wrin- 
kles or crimp marks. 

Ejector pins or plates are not 
used. After the rim has been 
formed, the punches on the up- 
stroke will withdraw the rims 
from the die bores and the strip- 
per will shed them from the 
punches. 

Strippers are important. They 
must be rigid. Stripper holes 
should be a close fit and locate the 
punch in the center of the die 
bore; otherwise the top of the rim 
will be lopsided and thin walled 
on one side. 


Formulas for Rim Holes 


These formulas are based on a 
rim control percentage that deter- 
mines rim-wall thickness and 
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One-Stroke Rim Holes—Il 


height. The punch has two di- 
ameters: piercing and extruding 
(Fig. 1) 

Let D= OD of rim hole 

(equal to die bore) 
d ID of rim hole 

= dia extruding section 
of punch 

- dia piercing section 
of punch = d/2 
stock thickness 
rim control percent- 
age (40% for general 
run of sheet stock 
used in production) 

To find rim diameter, when rim 
hole is known: 

D=d + (2T-K x 2T) 
= d+ 2T (1 - K) 

Example: 

Stock thickness T = 0.035; rim 
control percentage 40%, and 
d = 0.145 

D = 0.145 + 2x 
0.035 (1 — 0.40) 
= 0.145 + (0.07 x 0.6) 
0.145 + 0.042 
= 0.187 
To find rim hole diameter 
when outside diameter is known: 
d = D-2T (1- K) 
Example: D — 0.187, T = 0.035, 
and K = 40% 
Then d= 0.187 — 0.042 
= 0.145 

In both cases, the diameter P 
of the punch’s piercing section is 
taken as 50% of d or 0.145/2 
0.073. 

By using a rim control percent- 
age of 40%, the metal is thinned 
20% per side. A rim with a 
smooth, thinner and slightly high- 
er wall can be achieved by in- 
creasing the rim-control percent- 
age to 50 to 60%. The type of 
stock used, its hardness, surface 
finish and lubricant will affect re- 
sults. The 40% figure gives excel- 
lent results for the general run of 
sheet stock. 


Experimental Tools 

The tool elements for making 
rim holes in different materials for 
testing are shown in Fig. 2. A 
hand punch press is used so that 
the action, while making the rim, 
can be observed. The % in. dia. 
punch is adequate for stock up to 


¥%-in. thick without possibility of 
breakage. 

Puncu—The section A is formed 
with the cutting edge of the tool 
at right angles to the blank axis. 
The shoulder created will act as a 
stop for the press ram, leaving 
the stock flat back of the rim. 
There should be a slight radius at 
the shoulder. 

The nose of section A, or form- 
ing portion, is set approximately at 
26° back to produce an angle for 
later forming a radius. At the 
junction of sections A and B, the 
radius should be formed with a 
small fine-cut file to remove any 
slight corners. Section A should 
be polished. 

Punches should not be tried ex- 
perimentally before hardening for 
they will be scored at the ex- 
truding section. However, light 
scoring can be leveled out with a 
fine grit stone and oil. 


Vetalworking 
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Die—When only a limited num- 
ber of experimental rim holes are 
to be extruded, say about 25, a 
piece of %-in. cold-rolled flat stock 
can be used. 

The die bore is drilled and 
reamed to size. A slight radius is 
required at the bore edge. A shop- 
made _ abrasive-cloth polishing 
spindle, used in the drill press, 
will give an excellent finish to the 
inside of the hole. 

STRIPPER—Most hand presses are 
furnished with a stripper, but 
make sure it is tightly secured and 
rigid to prevent bending when 
shedding the rim from the punch, 
or the punch will break off. 

LocaTtor—This device fits in the 
bore, and the punch piercing tip 
is lowered and located in its cen- 
ter hole. Then the die can be se- 
cured to the press bed and the 
tools will be in alignment. 

LENGTH OF PuNcH—The piercing 























A= 0/45 di 
B= 0.073'd0 











Fig. 2 
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section should be 0.0625 in. long 
for stock up to 1/16 in. thick. Rim 
extruding section must have a 
length not less than four times 
stock thickness, for the punch 
must proceed through the mate- 
rial far enough so the rim diame- 
ter will be the same to the other 
edge. 

Dre Bore—The die bore is 
drilled and reamed to size. A 
reamer that is a few thousands 
over or under size will not mate- 
rially affect the finished rim, un- 
less the outside of the rim is to 
be used and must be an exact di- 
ameter. A slight radius is required 
at the bore edge. 


Effects of Material 

Various metals can be rim holed 
but the temper is important. 
Brass, copper, aluminum and cold- 
rolled steel have all been worked 
successfully. However, avoid use 
of material that has been skin 
rolled. This mill operation pro- 
duces a hard surface skin that will 
cause cracking and torn or weak 
rims. If multiple rim holes are 
required in the part, the stresses 
setup in skin-rolled or tempered 
stock will induce distortion or 
bowing. 

The effects of material and tem- 
per were determined by rim hol- 
ing various metals with an experi- 
mental die. The results using 40% 
rim control were: 

Test No. 1 — Luster-finished 
cold-rolled steel, 0.035 in. thick. 
Height of rim hole, about 2 T. Un- 
even, rough edge on rim. 

Test No. 2—2S-% H aluminum, 
bright one side, 0.032 in. thick. 
Results: h less than 2 T; rim hole 
uneven. 

Test No. 3—23S-73 full-hard 
aluminum, 0.032 in. thick. Rim 
torn out before it was formed. 

Test No. 4—copper, % to % 
hard, 0.032 in. thick. Results: h 
about 2 T. Rough, burred rim. 

Test No. 5—CR steel, 0.035 in. 
Good rim hole that headed 
smoothly when it was used to at- 
tach 0.0115 spring stock. 

Test No. 6—Luster-finished CR 
steel, two thicknesses rim holed 
in one stroke. Upper piece, shed 
by stripper, had thin sharp rim 


hole about one-metal thickness in 
height. Lower part, lifted from 
die, had rim hole as produced in 
Test No. 1. Parts nest firmly. 

The following tests were made 
with 60% rim control, and five 
punches in a row: 

Test No. 7—Luster CR steel. 
Height h about 3 T. Thin rim 
wall, sharp opening. Some of the 
rims were torn or cracked. 

Test No. 8—2S-% H aluminum. 
Rims did not tear or crack, but 
the outer edges were sharp and 
thin. 


5-Hole Die 

A die for producing 5 rim holes 
at once is shown in Fig 3. Desired 
ID of the rim holes is 0.1425 in.; 
the material is luster-finished CR 
steel 0.035 in. thick. Here 60% 
rim control is applied. In this 
case: 

D = 0.1425 + 2 x 0.035 (1 - 0.60) 

= 0.1705 
P = d/2 = 0.1425/2 — 0.071 
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The die was made by use of 
progress data sheets, because com- 
plete information is supplied to 
the diemaker. In essence, these 
sheets call for drilling, redrilling, 
reaming and tapping the seven 
pieces of stock used for the punch 
plate, punch holder, stripper, 
stock guides, die plate and base. 

The seven pieces of stock are 
sawed to size and two adjoining 
edges are finished square and the 
corner stamped S. Next, the punch 
holder is blued with the S-side up 
and the coordinate lines for hole 
centers are scribed, working from 
the two squared edges. Punch 
holder, stripper, die plate and base 
are clarnped together and four 
spring-pin holes are drilled in the 
corners. Spring pins are pressed 
in with an arbor press and two 
leader pin holes are drilled, like- 
wise five undersize holes at the 
punch locations. Then the spring 
pins are removed and the holes 
finished to their final sizes. 


Punch 











Punch holder 

















Stock guides 





Die plate 








Base 8 





Fig. 3 
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Unsung Heroes 


Among the people who help keep 
the wheels of manufacturing turn- 
ing, the ones you hear the least about 
are the thousands who make up the 
technical committees that develop 
standards. Most technical societies 
and trade associations have a num- 
ber of such committees; some have 
scores, 

On many of these committees, 
most members are from outside the 
organization. Each committee is bal- 
anced to represent different points 
of view. Their accomplishments usu- 
ally funnel up through coordinating 
committees to the American Stand- 
ards Association. 

All this work is voluntary. Pro- 
tracted hours of patient (and impa- 
tient) negotiation may be needed 
on points of basic disagreement. 
Whenever standards are attempted 
in a new area, the usual complaint 
is “To standardize this is impossible.” 
But after the agreement has been 
in effect some years, the more likely 
comment is “How could we operate 
without it?” 

A tribute, then, to all the men who 
serve on technical committees — 
even when we disagree with them. 


International Contrast 


The above comments about standards 
are inspired by the session in New 
York last month of the International 
Organization for Standardization 
(ISO). At the same time that the 
disputes in the United Nations were 
spilling all over the East Side of 
Manhattan, the ISO was meeting 
quietly on the West Side. Delegates 
from ten countries (US, Britain, 
France, Hungary, Italy, Poland, Swe- 
den, Switzerland, Czechoslovakia, 
and from India) were working 
a few steps closer to agreement on 
a number of pending questions. The 


Talking Shop 





negotiations went calmly, though 
persistently, under the patient but 
firm control of the President, Gen- 
eral Pierre Salmon. 

We might add, after sitting in as 
a minor delegate of a major member 
country, that language is a major 
barrier to agreement. Whether in the 
ISO or in the UN. To see the dele- 
gates and the interpreters wrestling 
in different languages with the nu- 
ances of terminology, and to see con- 
tention decline when understanding 
breaks through, is to wish that we 
could standardize language as we 
may one day standardize the move- 
ments of controls on machines. 


Definition 


“Admiration is our polite recogni- 
tion of another’s resemblance to our- 
selves”—Ambrose Bierce. 


Bugs and Iron 


Some years ago there was a chilling 
poem by Stephen Vincent Benet, with 
a last line that read “—and reaching 
down / he pried from the insect jaws 
the bright crumb of steel.” This 
nightmare of termites bringing our 
world tumbling down came to mind 
when we learned from the Armco 
Research Laboratory that there are 
really bugs that eat iron. 

Actually, they are bacteria that 
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gobble iron dissolved in water, then 
excrete insoluble ferrous hydroxide 
—a source of rust that causes red 
water from pipes to stain clothes. 

One class of “iron eaters” is be- 
lieved responsible for creating the 
Mesabi iron ore range. 

And the remains of such bacteria 
found in the core of a newly fallen 
meteorite were the first evidence 
that there is life in outer space. 


Deep Thought 
When the going gets tough, the tough 
get going. 


Experiment 
The cooperative program at the Uni- 
versity of Cincinnati has been en- 
larged by the establishment of un- 
dergraduate fellowships in engineer- 
ing. Selected students work on a 
significant research effort sponsored 
by an industrial concern. The pro- 
gram is carried out partly in the fa- 
cilities of the sponsors and partly in 
the laboratories of the University. 
Students normally work in pairs on 
related projects during the third 
term of their junior year, through 
the first term of their senior year. 
We learned about the new pro- 
gram from Hans Ernst, who has been 
working on its development since 
he “retired” as director of research 
at Cincinnati Milling. 
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Strip stock 
from cor 


Strip stock is fed from coil into one 
die where it is punched and formed. 
It is then transported to a second 
die for insertion of wire and lockup 
after which assembled hinge is coiled 
‘up at the rate of 200 ipm. 

This is a feat performed by two 
separate dies mounted in two 5-ton 
presses which are coupled together 
and powered by one source. A 1 hp 
motor drives the presses at 200 rpm 
through reducing pulleys. The link- 
age between the two consists of a 
shaft with a universal joint at each 
end joining the crank shafts of the 
presses in perfect synchronization. 

Taken from the coil, the stock is 
fed into the first die by a small push 
feed activated by a cam on the punch 
holder. Here, in the first of three 
stations, two rows of opposite and 
offset teeth are cut out of the center 
of the strip, simultaneously dividing 
it in the required two halves of the 
hinge. In the next station, the ex 
treme ends of the teeth are bent 
downward, the first step in their roll 
forming. The third station produces 
a second small radius, this one closer 
to the root of the teeth. 

From here, the two hinge halves 
are fed through a guide located be 
tween the presses on a steel plate 
which serves as base for the entire 
setup. The guide’s channel, being ta- 
pered, gradually forces the two 
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Separating spring 


Guide, cover removed o 
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halves together meshing the teeth. 


A pair of V~-grooved rollers, adjust- 
able as to spacing between them, 
buckle the sections to an inverted 
angle. This is to create a greater 
space between the two rows of joined 
and partially rolled teeth before the 
strips enter the second die. 

Here they are received by a chan- 
nel, maintaining the same angle with 
the aid of a top roller, and a wire 
guide which directs wire from a coil 
under the base plate into the space 
between the teeth. Thus inserted, the 
wire is locked in place by a flat roll- 
er that begins the flattening-out and 
final curling process. 

This process is carried out in stages 
as the now assembled hinge pro- 
gresses over a tapered groove in 
the assembly die. Each stroke of the 
press brings a flat punch down on the 
hinge forcing the teeth to curl around 
the wire as they are pressed into 
the groove. A cam, mounted in back 
of the punch, slightly moves the back 
guide rail inward for a snug curling 
job. 

The cutting die is an assembly of 
16 blades—half of them longer than 
the rest—and two end pieces. Each 
group is ground as a unit to insure 
accuracy and, to provide the neces- 
sary clearance between the teeth, the 
long blades are made a few thou- 
sandths thinner than the shorter 
ones. All cutting edges have clear- 
ance angles. The blades and end 
pieces are joined into a rigid assem 
bly by dowels and transversal screws 
(none are shown for clarity). This 
section is covered with a simple 
stripper plate. The next two stations 
are the pre-rolling dies which are 
followed by a separating spring. 

Construction of the cutting punch 








i imshed hinge 
cored on ree/ 


is similar to that of the die, except 
that blades of identical widths are 
joined with end pieces to form the 
assembly. The last two plates, being 
longer and tapered at the point, make 
up a pilot which engages the area 
shaded in the die drawing. 

Finally, some experimentation will 
be necessary to properly position the 
two grooved rollers that buckle and 
guide the hinge strips into the sec- 
ond die. These rollers are hardened 
and mounted on ball bearings for 
minimum friction. 

P Dryere, Col Campestre, Mexico 
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Clamp Simplifies Die Handling 
Here is a piece of equipment that 
will help you do a professional job 
of die handling with little or no 
rigging knowledge. It also makes die 
manipulation safer where, in many 
cases, chains or slings would be at a 
disadvantage or risky to use. 
Applying this clamp is faster and 
easier than any other method of rig- 
ging. It is merely dropped over the 
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punch-holder shank and, with a 
wrench on the screw head and an- 
other on the nut, the screws are 
tightened. The hoist hook is then 
slipped into the eyebolt and the 
die set can be pulled apart, or han- 
dled as a unit if C-clamped or 
or strapped together. 

The clamp body is made from a 
piece of rectangular steel which is 
bored to slip over the dieset shank. 
A hole is then drilled and tapped 
though the remainder of the block 
to take a sturdy eyebolt. After two 
holes have been drilled for the 
clamping screws, the block is band- 
sawed into two pieces in the man- 
ner shown in the sketch. 

M W Loftus, Chicago, Ill 
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Threading-Die Holder 
Mounts on Tailstock 


This die holder makes easy work 
of putting a thread, long or short 
as desired, on rod stock. Gripped in 
the lathe chuck, rotating at a low 
rpm, the work is threaded by feed- 
ing the die onto it. The fact that the 
holder is mounted on the OD of the 
tailstock quill—leaving the bore 
clear—makes cutting exceptionally 
long threads possible. 

The holder is made from a piece 
of steel bar, bored to a slip fit over 
the quill. A pair of lugs, for clamp- 
ing the holder in place, are formed 
by a piece of steel welded to the 
side and later split with a slitting 
saw. The slit is allowed to continue 
through the wall of the holder for 
flexibility and a hole is drilled 
through the lugs and tapped for a 
suitable screw. To insure that the 
holder won’t slip on the quill, a key 
to engage the quill keyway is in- 
serted in the bore in the manner 
shown. 

The die seat in the front end is 
bored as concentric with the clamp- 
ing section as possible. However, for 
the utmost in accuracy, it is only 
rough bored and then finish bored 
while mounted on the quill with a 
tool gripped in the chuck. The 


through bore is then also finished. 
Two setscrews are provided to hold 
the die. 

After each use, be sure to clean 
out ali traces of chips from the quill 
bore. 

Arthur H Powers, Austell, Georgia 


Vibrations Reveals Flaws 


Testing a piece of steel shafting for 
cracks without expensive flaw-find- 
ing equipment is not difficult. You 
simply wash the piece in clean sol- 
vent, wipe it dry with a ciean cloth, 
and suspend it vertically with a piece 
of wire. 

After tapping the shaft lightly 
along its entire length with a ham- 
mer, inspect it for signs or cracks. 
The vibration set up by the tapping 
will have expelled solvent and oil 
to pin point the exact location of the 
crack. 

To be doubly sure, repeat the test 
once or twice more as the crack it- 
self may not be visible to the naked 
eye. 

E Mayover, Bradenton, Fla 


Screw Jig Speeds Alterations 


In making changes on machine 
screws—whether it involves extend- 
ing the thread or shortening the 
length—the idea is to grip them with- 
out causing damage while perform- 
ing the operation. This is now being 
done with a variety of devices, but 
most are troublesome to use; some 
employing split bushings and others 
requiring complete removal from 
machine. 

An easier way is by the simple 
jig shown. Its shank, having a hex 
socket, can be fitted with driver 
bits of every type and description. 
And then too, one jig can take a 
number of different-sizes as the screw 
head’s beveled underside seats and 
aligns the screw. 

Top portion of the photo shows an 
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exploded view of the jig’s three parts 
and a screw to be altered. The 
shank, at left, can be made from the 
head and section of a stripper bolt. 
The driver bit (next to the shank) 
is fashioned to fit the screw head in 
question. It can either be made from 
a piece of hex wrench or machined 
in full from tool steel. At right is 
the chucking nut which is threaded 
to fit the shank and bored with a 
bevel to match the screw. A knurled 
collar on the OD insures a better 
grip. 

T/sgt Norman P Trahan, Holyoke, 


hex wrench 


Spin Wrench Speeds Die Work 


Some maintenance work will, from 
time to time, be necessary on dies 
during a long run. When such work 
can be done with the die still in the 
press, a lot of time is saved but, by 
the same token, the workspace prob- 
lem increases. This is easy to see 
if you imagine a press with a 2 or 
2%-in. stroke, and a half dozen or 
more screws to be removed before a 
stripper plate can be pulled. 

The closeness of stops, guide posts, 
and air-blast mounting makes it 
often impossible to swing a stand- 
ard hex wrench. And the long 
wrench shank is usually too long to 
be used in the space between the 
die and the punch. 

To overcome this difficulty I have 
made up sets of spin wrenches in 
various lengths. They consist of sec- 
tions of hex-wrench shanks fitted 
with knurled knobs that usually are 
two or three times the diameter of 
the socket-head screw in which the 
wrench fits. A shank piece is either 
pressed into the central hole in the 
knob or it can be retained with a 
setscrew as shown in the sketch. Ob- 
viously, these wrenches are used 
only after the screws have been 
loosened or, in assembly, before they 
are tightened. 

Bernard Mabey, Haethorne, Calif 
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Work-Loading Support Provides That Extra Hand 





LAdjusting screw 





, ‘Quorter- turn 
locking screw 








If you've tried to mount a heavy shaft on centers in a 
lathe, you know that almost invariably you'd do it 
easier with an assistant at the headstock. Such an as- 
sistant is the work support shown in the sketch. What’s 
mere, you never have to wait for it to come to your 
aid, and the boss doesn’t have to pay it any wages 
either. 


to make and the easiest to use after trying several 
others. Being of welded construction, the cost of put- 
ting it together is small. With the frame band sawed 
or burned to shape, the only machine work, other than 
drilling the holes, is cutting the slot for the hinged-V 
plate. 

Essentially, the support is a C-shaped frame on which 
a V and two adjusting screws are mounted. The V is 
hinged to permit easy removal of the frame after the 
work has been set up, and the screws adjust the height 
of the V to compensate for various work diameters. 

Two pieces of angle, with bosses for the adjusting 
screws welded to them, are welded to the back top 
edge of the frame. The top portions of the angles are 
shortened so the vertical leg slips easily behind the 
face plate. Jam nuts lock the adjusting screws once 
they have been set to allow about 1/16-in. clearance 
between the V and the work on center. 

The block on which the V hinges is machined to 
hold the V upright when hinge pin is entered through 
its bottom edge. A slot in the V accepts a quarter- 
turn screw tapped into the block welded to the lower 
portion of the frame. 

Frank Murray. Detroit. Mich 


This is a design we settled on as being the cheapest 
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Backup Block 

Saves Drills 

When a carbide drill is used to drill 
hardened steel there’s a great danger 
of it fracturing as its point breaks 
through the work. Though the rec- 
ommended usé is to hand feed the 
drill, making control difficult to 
maintain at break through, the prob- 
lem would probably be just as great 
with automatic feed because of the 
slack in the spindle. 

This problem can, however, be 
eliminated very easily. Just place 
the part to be drilled on a piece of 
scrap steel. The backup block must, 
of course, be parallel and have a 
smooth top surface for a good con- 
tact with the work. Care should also 
be taken that no indentations on 
the backup block (from previously 
drilled holes) are in line with the 
drill. 

So backed up, the work can be 
drilled to completion without reduc- 
ing the pressure on the drill as it 
passes through. 

John Gelder, toolmaker, Mercury 
Aircraft Inc, Hammondsport, NY 
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Phillips Driver Improved 


Although the gripping power of the 
Phillips screwdriver is said to be 
greater than the common flat-blade 
type, it must, nevertheless, be fully 
engaged with the screw head to be 
completely effective. This is some- 
times impossible as many drivers 
(particularly No 1 and 2) are too 


pointed and strike the bottom of the 
screw-head socket. 

But, the remedy is simple. Simply 
file or grind about 1/32 in. off the 
tip to produce a flat that will not 
bottom but allow each flute full con- 
tact. The result will be a better 
grip, no slippage to mar components, 
and no stripped screw-head sockets. 

Harry J Miller, Sarasota, Fla 





J H Sperman 
Brooklyn, NY 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 
readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulations 
are completed. The winner or winners—in 
case of a tie when duplicate prizes will be 
awarded—will also be announced in these 
pages. 


JUDGES .. . are a group of American Ma- 
chinist/ Metalworking Manufacturing readers 
who select orticles they prefer in a particular 
issue. This group changes entirely with each 
issue and represents a true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 
in each case. 


Make Your Own 
Air-Gage Plugs 
in the July 25, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/Metalworking Manufactur. 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 
them. 


WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co. Inc, 
and these of its advertising agencies or depart- 
ments. Suggest to your employees that they 
submit ideas. 

HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor” American Machinist /Meto! 
working Manufacturing, 330 West 42nd Street 
New York 36, NY. 
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George Papen 


is a man who likes the chal- 
lenge of radically new engi- 
neering concepts. His willing- 
ness to tackle anything from 
explosive forming to undersea 
warfare is one reason why 
Lockheed gives him carte 
blanche as a production engi- 
neer... 


Pathfinder 


“Let George do it” is a byword at 
Lockheed Aircraft Co, where they’re 
in the habit of tossing really blue- 
sky manufacturing engineering jobs 
into the lap of Staff Division En- 
gineer George Papen. A few of them: 
establishing airframe requirements, 
testing the practicality of ultra-high- 
speed machining, and investigating 
the possibilities of explosive forming. 

George is a sort of Man Who Came 
to Dinner at Lockheed. Twenty-five 
years ago, armed with a diploma 
from Parkes Air College, he turned 
up at Lockheed for a summer job. 
College grads being somewhat less 
than the proverbial dime a dozen 
during the depression, he spent the 
next three months deburring air- 
craft sheet metal parts at 42¢ an hour. 


25-year “temporary” job 

He really wanted to get with an 
airline, but by summer’s end no job 
had materialized, so he stayed on— 
just temporarily, mind you — until 
the airlines would have an opening. 

Today, a quarter of a century later, 
he heads up Lockheed’s Production 


Design, Methods and Standards, Ma- 
terials and Processes, and several 
other engineering functions. 

By the late 30s, Papen had been 
moved up to tool planner, a job that 
was still a novelty in the aircraft 
business and consisted mainly of go- 
ing down into the shop several times 
a week for an all-out battle. “A tool 
planner,” he says, “soon learned 
production techniques if he intended 
to survive in the aircraft business.” 

Survive George did, learning 
manufacturing so well his production 
engineering accomplishments have 
become almost legendary in an in- 
dustry noted for its creativity. 


Regearing for war output 


Papen’s first really crucial assign- 
ment came in 1939, when Great 
Britain ordered 200 Hudson bombers 
from Lockheed, the largest order 
ever awarded to an aircraft company. 
Lockheed at that time was still es- 
sentially a small company, geared to 
production of a few planes at a time, 
and the Hudson contract forced it 
to cut off all vestiges of small-com- 
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pany production techniques and to 
acquire mass production skills and 
capabilities. 

Papen became the human catalyst 
for the job, responsible for balancing 
design requirements with manufac- 
turing capabilities. He still shudders 
when he thinks of his battles with 
the shop’s old timers. “They resisted 
every new production technique.” 

Ten years later, someone had an 
idea—why not build presses so big 
they could stamp out an entire wing 
or fuselage section in a single strike? 
The Air Force appointed George 
Papen member of a committee to 
investigate its possibilities. 


Heavy press program 

“Can do,” they reported, and thus 
was born the Air Force Heavy Press 
Program. Up to that time, little was 
known of heavy forging and extru- 
sion techniques. Papen and his as- 
sociates at Lockheed worked inti- 
mately with press manufacturers to 
establish equipment specs and per- 
formance guidelines. Out of this re- 
search, too, came simpler aircraft 
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designs, which could be turned out 
by the big presses, and such new 
products as thin-webbed, no-draft 
forgings, and wide-profile extrusions. 

Four years ago Papen was among 
the first to urge the Air Force to 
undertake ultra-high-speed machin- 
ing research. At that time, he be- 
gan experiments inspired by the plas- 
tic wave propagation theories devel- 
oped by GI Taylor and Theodore 
von Karmen—firing workpieces from 
a .30-caliber rifle to test for possible 
application to high-speed machining. 

The success of this and similar ex- 
periments caused the Air Materiel 
Command’s Manufacturing Methods 
Branch to finance studies of ultra- 
high-speed machining of aircraft and 
missile materials. 

Tests made at Lockheed, with ex- 
plosives as the power source, have 
since achieved cutting speeds of 15,- 
000 to 250,000 sfpm, with a few tests 
recording speeds as high as 360,000 
sfpm. In the latter tests, the work 
was projected by the rocket test sled 
at Edwards AFB in California. 


impact forming pioneer 


As an outgrowth of their plastic 
deformation studies, Papen and his 
group became intrigued with the pos- 
sibilities of high-energy impact form- 
ing, winning for Lockheed the first 
Air Force development contract for 
the explosive forming of metals. 


Under this contract, Lockheed has 
chosen to develop a broad base of 
knowledge of this field, rather than 
concentrate on acquiring skills in 
a few specialized forming techniques. 
Papen feels this approach will pay 
off in the long run. Within a few 
years, he thinks, explosive forming 
will be an invaluable technique in 
forming new, exotic alloys for edge- 
of-space craft. 

In his 25-year tenure at Lockheed, 
Papen has acquired such _ broad 
knowledge of the company’s overall 
capabilities that Lockheed occasion- 
ally calls upon him to ramrod proj- 
ects aimed at diversifying the firm’s 
business base. 

One such project, and a radical one 
for an aircraft company, is a mono- 
rail designed to provide urban areas 
with high-speed mass transportation. 
Lockheed, recently awarded a con- 
tract to build a prototype mile-long 
monorail connecting downtown Seat- 
tle with that city’s forthcoming (in 
May, 1961) Century 21 Exposition, 
handed the job to Papen, naturally. 

At the moment, he’s doing still 
another job for Lockheed—coordinat- 
ing the company’s effort to secure a 
major contract for the Navy’s pro- 
posed Anti-Submarine Warfare Test 
Center—a deep sea test range. 

Incidentally, busy George Papen, 
like most Southern Californians, likes 
to relax around a swimming pool, 
occasionally whipping up a barbecue 


for his wife and ten-year-old daugh- 
ter. He likes to unwind after a hard 
day’s work, too, by playing on his 
new electric organ. He likes to vo- 
calize along with his music. “The 
neighbors are divided on the breadth 
of my talent, but they all agree that 
I'm loud and clear.” 

In between such spots of relax- 
ation and his challenging job at 
Lockheed, Papen finds time to stay 
active in several professional organ- 
izations: the Institute of Aeronauti- 
cal Sciences (he’s an Associate Fel- 
low), ASTE, SAE, National Manage- 
ment Association, and American 
Ordnance Association. 


Challenging years ahead 


George Papen, a man who thrives 
on challenge, looks forward to his 
next 25 years, which he sees as a 
time of great change for the air- 
craft and missile industry. 

“Defense output will consist of 
smaller quantities of more-compli- 
cated weapons, in contrast to the 
high-production techniques of the 
last 20 years. For this reason, air- 
craft companies must place far great- 
er emphasis on manufacturing re- 
search if they want to stay in 
business. They must constantly re- 
search new materials, becoming 
familiar with their advantages and 
limitations, long before they freeze 
them into final design configuration.” 





A O Smith Corp has appointed W A 
Joubert western district manager of 
its Electric Motor Division. Mr Jou- 
bert will continue work in the New- 
ark, Calif, headquarters where he 
has been divisional sales engineer. 


Ford Motor Co has named Julius J 
Harwood manager of the metallurgy 
department of its Scientific Labora- 
tory. He was formerly head of the 
metallurgy branch of the Office of 
Naval Research. 


Minneapolis - Honeywell Regulator 
Co has appointed John K Lincoln 
sales manager. Former eastern divi- 
sion sales manager, he succeeds 
Frank Wilsey, recently named vice 
president, sales. Richard F Johnson 
has been named central area sales 
manager to replace Kenneth J Cum- 
ming who has been promoted to 
sales manager of the Marion Instru- 
ment Division in Manchester, NH. 


Link-Belt Co has appointed general 
managers for three of its plants. T 
Webster Matchett, former manager 
of the Caldwell plant in Chicago, 
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has been named manager of the 
Pershing Road plant. He is succeeded 
at the Caldwell facility by George 
Ramsden who has headed the North 
Central Division in Minneapolis. 
Gerald A Stone, district manager of 
the Dallas office, takes over Mr 
Ramsden’s former post. 


Aluminum Co of America, Pitts- 
burgh, has elected Lawrence Litch- 
field Jr president. Formerly execu- 
tive vice president, he succeeds 
Frank L Magee who will continue 
as the company’s chief executive of- 
ficer in addition to serving as board 
chairman. I W Wilson, chairman of 
the board, has been named chairman 
of the company’s newly formed 
finance committee. 


Roto-Finish Co, Kalamazoo, Mich, 
has announced that John R Strom, 
chemist and process engineer for 
Roto-Finish, has been appointed to 
the newly created post of technical 
director of Ransohoff Co, Hamilton, 
Ohio. Both companies are under the 
same management. For the past year 
Mr Strom has been in charge of the 


development of finishing compounds 
for the two firms. 


Farrel-Birmingham Co has appoint- 
ed R John Hess manager of metal- 
working equipment at the Watson- 
Stillman Press Division. 


Brewer - Titchener Corp, Bingham- 
ton, NY, has appointed Roscoe C Roe 
manager of the Crandal-Stone Divi- 
sion, producer of stampings, subas- 
semblies, and end product assem- 
blies. Mr Roe, formerly manager of 
BTC’s Refrigeration Division, suc- 
ceeds Walter D Sweetland who has 
retired. 


Consolidated Electrodynamics Corp, 
Pasadena, Calif, subsidiary of Bell 
& Howell, has elected Jack H Zill- 
man vice president, data processing 
divisions. He will be responsible for 
operations of the Datalab, DataTape, 
Transducer, and Electro Mechanical 
Instruments division. Mr Zillman 
has been vice president and general 
manager of the Pacific Division of 
Daystrom Inc for the past three 
years. 
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Ford Motor Co’s Tractor and Implement 
Division has named H F Froehlich works 
manager of the Royal Oak (Mich) Equip- 
ment Plant. Mr Froehlich was Anne 
vice president, manufacturing, for Sher- 
man Products Inc before that company’s 
acquisition by Ford in July 


Square D Co, Park Ridge, Ill, has 
named Ray W Thompson general 
sales manager, marketing division. 
He is succeeded as midwestern re- 
gion manager by Kurt Morris, for- 
merly merchandise sales manager in 
charge of regional warehouses. 


Borg-Warner Corp has appointed 
Edward P La Kaff chief engineer of 
its Emcor Ingersoll Products Divi- 
sion, Elgin, Ill. Mr La Kaff moves 
up from the post of design engineer 
for the Roy C Ingersoll Research 
Center of Borg-Warner at Des 
Plaines. 


Timken Roller Bearing Co, Canton, 
Ohio, has elected R L Frederick a 
vice president in charge of Interna- 
tional Divisions. He was previously 
executive director of the divisions. 


Stewart-Warner Corp, Chicago, has 
elected Donald A Potter a vice president 
of the firm. Associated with the organi- 
zation since 1947, Mr Potter became 
head of the Electronics Division in 1959 
and prior to that was an executive of 
S-W’s South Wind Division at Indian- 
apolis 


Buffalo Forge Co has appointed Curtis 
H Locke sales manager, Machine Tool 
Division. Mr Locke, who has been a 
sales-engineering representative with the 
company since 1947, replaces James 
Mossell who is retiring after 48 years of 
service with the firm 


Studebaker-Packard Corp, South 
Bend, Ind, has appointed Rey B Ben- 
der vice president of the Automotive 
Division. He will retain his present 
position as Parts and Service Divi- 
sion manager. 


Allis-Chalmers Manufacturing Co, 
Milwaukee, has appointed Walter F 
Strehlow senior consulting engineer 
for the Tractor Group. Robert S 
Reaves succeeds Mr Strehlow as 
chief engineer of the Farm Equip- 
ment Division’s tractor works at 
West Allis. He was previously assist- 
ant to the director of engineering. 


Ace Abrasive Laboratories, Mineola, 
LI, NY, manufacturer of diamond 
wheels and compounds, has named 
James P Kennedy general sales 
manager. 


Elion Instruments Inc, Bristol, Pa, has 
named Richard A Denton vice president 
of the High Vacuum Division. He was 
formerly associated with New York Air 
Brake Co as general manager of its 
Vacuum Equipment Division 
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C I Hayes Inc, Cranston, RI, manufac- 
turer of electric heat treating furnaces, 
has appointed Stewart B Ashton chief en- 
gineer. Prior to joining the company, Mr 
Ashton was chief development engineer 
for the ESI Bridgeport Laboratories, a 
division of Eversharp 


Hooker Chemical Corp, Niagara 
Falls, has elected F Leonard Bryant 
executive vice president. Mr Bryant 
has been a vice president of the firm 
since 1957. 


Industrial Finishes Co, Philadelphia, 
has named L Robert Meisenhelter a 
vice president. He will be primarily 
concerned with sales activities. Mr 
Meisenhelter has been associated 
With Du Pont Co for the past 23 
years specializing in sales of indus- 
trial finishes. 


Instrument Society of America has 
elected Dr Ralph H Tripp president 
for 1960-61. Dr Tripp, who has served 
as president-elect secretary for the 
past year, is assistant director, Flight 
Test Division, Grumman Aircraft 
Engineering Corp, Bethpage, LI, NY. 


Air Reduction Sales Co, New York, has 
appointed Roger W Tuthill manager of 
engineering for its Special Products De- 
partment which makes customized weld- 
ing systems. Mr Tuthill was previously 
assistant manager of the equipment en- 
gineering and development department 
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“Buying at Philadelphia Gear, | get 
the benefit of this simple formula...” 
LONGER LIFE 
MORE POWER 


7 IMPROVED GEARS= 


Available as “IN-LINE” Reducer (left), or as a 
GearMotoR with flange mounted motor (above) 
or foot mounted motor (below). 


The gearing in these drives is case hardened and precision ground, an advanced develop- 
ment that out-dates conventional standards and ratings. You get commercial drives 
with gearing of master gear quality at a cost no greater than conventional drives now 
in use. They are available in standard sizes to 200 H.P. 


LONGER LIFE 

Extreme accuracy of tooth profiles, pro- 
file spacing and surface furnish elimi- 
nates “running-in" wear. 


MORE POWER 

Harder materials, plus reduced load 
factors means the reducer can transmit 
more power, operate at higher speeds. 


SPACE AND WEIGHT SAVINGS 
Reduced load factors also mean less 
space and weight without sacrificing 
performance characteristics. 





REDUCED VIBRATION 

Reduced tooth to tooth errors, accumu- 
lated pitch errors and total composite 
errors give smoother contact. 





REDUCED SOUND LEVELS 

For applications where low sound lev- 
els are important, gear noise is no 
longer a controlling factor. 





FOR MORE INFORMATION 
Send for our new Catalogs 
R-60 (IN-LINE Reducers) and 
GM-60 (GearMotoRs). 


philadelphia gear drives 


PHILADELPHIA GEAR CORPORATION 


King of Prussia (Suburban Philadelphia), Pennsylvania 
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Laminated Woods, With Densities up to 1.4, 
Work Well in Steel Rule Die Applications 


Laminated Lignostone, now being 
imported from Holland, is supposedly 
the best available material for steel 
rule die- and form-blocks. Made from 
0.040 or 0.078-in. thick layers of 
beech, and bound with a 15 to 26 
percent phenolformaldehyde resin, 
this material comes in %4-in. thick 
sheets that have specific gravities 
from 0.9 to 1.38. 

This material has even hardness 
and great impact-, bending-, and ten- 
sile-strength. It is lighter than most 
metals, easy to machine (with HSS 
or carbide cutting tools) to close 
tolerances, oil resistant, and also has 
a low moisture absorption point. 

Because it has a shiny, light col- 
ored outer finish, it is especially 
good for lay-out work. Its manufac- 
turer recommends it for any steel 
rule die application involving accu- 


rate blanking, piercing, trimming, or 
forming applications. 

The laminated and cross-bonded 
material is available in standard 
sheet sizes from 6 x 9 in. to 36 x 48 
in. or 12 x 72 in. Special thicknesses 
(not % in.) are furnished up to 6 in. 

Dist by Lignostone Import Co, P O 
Box 65, Gracie Station, New York 
25, NY 


MORE DATA? Circle 104, inside back cover 





Semi-Bright Nickel Can Now Be 
Continuously Carbon Treated 


Permalume—a new sulfur-free, thor- 
oughly tested, semi-bright nickel— 
can be continuously purified by car- 
bon treatment without loss of addi- 
tion agents. This means, according 
to the manufacturer, a great cost and 
time savings to users, because older 
type leveling baths must be period- 
ically batch treated with carbon, 
necessitating extended work stop- 
pages and additional agent losses. 

The Permalume deposit is highly 
receptive to subsequent deposits. The 
use of a sulfur-free undercoating with 
a full-bright top coating produces a 
duplex deposit with the highest cor- 
rosion protective properties obtain- 
able. 


Not only is Permalume sulfur- 


free, but also it has great corrosion 
resistance, a high order of ductility, 
and leveling and scratch hiding prop- 
erties. Also, its stress is low on the 
tensile side. 

Hanson-Van Winkle-Munning Co, 
Church St, Matawan, NJ 
MORE DATA? Circle 105, inside back cover 


Seymour Nickel Plating Method 


Eliminates Intermediate Step 


Hi-Thro—an improved method of 
high-level nickel plating—gives base 
nickel layers with an inherent re- 
ceptability to an outer bright nickel 
coating. This process eliminates the 
necessity for a special] step. 

Conventional procedures call for 
an initial treatment of the metals 
with a special activating treatment, 
prior to the application of bright 
nickel surface layers. HiThro elimi- 
nates this step. 

Compared with base nickel coat- 
ings produced with other procedures, 
according to the company, these 
nickel coatings have substantially 
higher leveling characteristics and 
are inherently activated during the 
deposition process to provide high 
susceptibility for the subsequent ap- 
plication of bright nickel platings. 

Seymour Mfg Co, Seymour, Conn 
MORE DATA? Circle 106, inside back cover 
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New All-Metal Seal Withstands 
Extreme Temperature, Pressure 


Bar X, an all-metal seal, withstands 
temperatures from -450 to 1200 F, 
and peak pressures of 40,000 psi. 
Called by its manufacturer a major 
breakthrough in seal design, the seal 
can be used for the most demanding 
seal applications in the most critical 
environments. 

In cross section the seal actually 
resembles an “X”, and supposedly is 
ideally suited to provide elastic de- 
flections and high sealing forces. In 
an actual application, the seal had 
zero leakage from room temperature 
to 1000 F with nitrogen at 1000 psi. 

E B Wiggins Oil Tool Co, Inc, 3424 
E Olympic Blvd, Los Angeles 23, 
Calif 
MORE DATA? Circle 107, inside back cover 


Magic Steel, in Plastic Form, 
Repairs Almost All Metals 


This steel in plastic form, called 
Magic Steel, is recommended by its 
manufacturer for soldering, sealing, 
repairing, and filling all metals. In 
addition, it sticks fast to wood, glass, 
porcelain, concrete, stone, and other 
construction materials. 

Applied without heat or tools, 
Magic Steel dries metal-hard in 2 to 
3 hr. Then, it can be filed, sanded, 
drilled, or painted; it is unaffected 
by water, oil, gasoline, and most 
chemicals. It won’t rust or corrode. 

As well as being offered in half- 
pint, quart, and gallon cans, the com- 
pound is also available in a 6% oz 
tube with special applicator cap. 

Magic Iron Cement Co, Inc, 14215 
Caine Ave, Cleveland 28, Ohio 
MORE DATA? Circle 108, inside back cover 
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New Kendex* Dial-A-Breaker* permits close ganging of tools. All adjustments, chipbreaker and insert, can be made from the top of the holder. 


The machine tool you buy 


is no better than 


You may have looked at many ingenious machines 
and wizard-like controls at the Chicago Show. Per- 
haps you bought one. . . or are planning to. . . in 
the hope of increasing production, improving prod- 
ucts or reducing costs. But the final return on your 
machine investment depends upon the tooling. 


It doesn’t pay to spend thousands 
of dollars on machines. . . then try to 
save a few pennies when tooling up 


Whether the machine is one of the latest, high speed, 
numerically controlled types or an older model 
... you will make more, products and dollars, by 
equipping it with the BEST tools you can buy. 

The best tooling is especially important for ma- 
chines operated by numerical controls. Inserts must 
be of uniform quality for predictable service life. 
Toolholders must be designed for quick indexing of 
inserts and fast adjustment of chipbreakers . . . to 
minimize set-up time, improve accuracy and re- 
duce scrap. 

The new Kendex Dial-A-Breaker, shown above, 
is especially well suited for automated operations. 


146 CIRCLE 250 READER SERVICE CARD 


its cutting tool 


Its attached, quick-adjusting chipbreaker shortens 
set-up time, speeds insert indexing, assures optimum 
chip control and eliminates the need for a different 
chipbreaker for every job. Only two sizes of chip- 
breakers are needed to service 76 styles and sizes of 
holders. The Dial-A-Breaker eliminates chipbreaker 
grinding, simplifies stocking. 

From the versatile Kendex line, you can get the 
tool best for every job. There are 110 standard styles 
and over 400 toolholders to select from. Or, we can 
help you develop special heads with Kendex throw- 
away inserts that may permit several operations to 
be performed in one pass. 

For maximum production, make certain you 
have the most productive tooling on your machines. 
Call your Kennametal Representative. His only 
job is applying Kennametal* hard carbides to tool- 
ing and specialized uses. KENNAMETAL INC., 
Latrobe, Pennsylvania. 

*Trademark 33546 


INDUSTRY AND 


KENNAMETAL 
..- Pertnanrs in Progress 
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National-Standard Offers Wire 
With Electroplated Brass Finish 


A stainless steel wire, which has 
been electroplated with brass, com- 
bines the characteristically good ad- 
hesion of brass to rubber with the 
corrosion resistance of stainless. This 
process, which is said to be a first, 
achieves an adhesion between the 
brass plating and the stainless sur- 
face that exceeds the adhesion be- 
tween the brass and rubber. 

Initial applications are expected in 
high-pressure hose (where braided 
wire construction provided only me- 
chanical adhesion in the past) and 
in timing belts (where wire rein- 
forcement was previously impractical 
due to the poor adhesion qualities 
of stainless steel wire needed for 
corrosion protection). 

The electro-plated stainless wire is 
available on all common types of 
stainless, ranging from 0.007 to 0.103 
in. diameter. The wire, packed in 
dessicated drums, is available in coils 
and on spools according to general 
industry practice. This new wire is 
priced approximately ten percent 
above ordinary stainless, depending 
on wire size. 

National-Standard Co, Niles, Mich 


MORE DATA? Circle 109, inside back cover 


US Steel’s New Thinner Tin Plate 


Is Now Commercially Available 
Although it was announced in the 
pilot stage earlier this year, Fer- 
rolite, the new thinner tin plate, is 
now commercially available _ in 
weights of 45—60 lb per base box. 
The price of the new product, about 
half the thickness of tin plate now 
used in can making, ranges from 
$6.10 to 6.65 per base box at mills. 

United States Steel Corp, 71 Broad- 
way, New York 6, NY 


MORE DATA? Circle 115, 


Additive Prevents Red Smut 

Ebonol Additive “S”, for steel black- 
ening baths, prevents the formation 
of red smut on blackened work. This 
new additive ties up dissolved iron 


inside back cover 


and copper so that they cannot de- 
posit on the blackened steel as red 
iron hydroxide or red copper smut. 
In addition, it produces a deeper 
black color and reduces blackening 
time. 

Enthone, Inc, 442 Elm St, New 
Haven 8, Conn 


MORE DATA? Circle 110, inside back cover 


T-Bone Nickel Anode Design Has 
40% More Area per Ib Than Ovals 


A newly designed nickel anode, 
called T-Bone, gives an approximate 
40% increase in surface area with 
no increase in weight. Because it 
generates a dark brownish film, it 
eliminates bagging; also, sludging is 
reduced. 

This anode erodes into a flat spade- 
like section which maintains more 
anode area than conventional oval 
nickel anodes; therefore, it elimi- 
nates spear forming and “necking.” 
A higher current density can be 
used without burning, and the ribbed 
center section is designed to protect 
the drilled and tapped area in all 
anodes. 

Univertical Corp, 14841 Meyers Rd, 
Detroit 27, Mich 
MORE DATA? Circle 111, 


High Temperature Refractory 
Has Resistance to Heat, Salt 


Crystolon “63”, a new high temper- 
ature refractory, is expected to have 
wide application as a relatively low 
cost structural ceramic which is high 
in physical strength and resistance to 
attack by heat and molten salt. It 
has already been used experimentally 
as a lining in aluminum reduction 
cells and test results indicate that 
wall thickness of the cell linings can 
be reduced about 75%. In addition, 
substantially less electric power is 
required to operate the cell. 
Crystolon 63 is a silicon nitride 
bonded refractory. While it was orig- 
inally developed to meet the need 
for better refractory linings for alu- 
minum reduction cells, it is suitable 
for use in such other applications as 
melting and alloying high purity, 


inside back cover 
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expensive metals; transferring mol- 
ten materials; as structural ceramic 
for package boilers, incinerators, and 
in kiln furniture for the ceramic in- 
dustry. It is even being evaluated 
for use in rocket nozzles and blast 
pads at launching sites. 
Norton Co, Worcester 6, Mass 


MORE DATA? Circle 112, inside back cover 


New Greaseless Lubricant, in 


Powder Form, Made From Teflon 

A new dry greaseless lubricant, 
called Poly-Powder, which can be 
sprayed onto sliding surfaces or mov- 
ing parts, is manufactured from pure 
Tefion, the same material now be 
ing used to make self-lubricated 
“permanent” bearings. This lubricant 
is completely odorless, colorless, 
tasteless, and non-staining. 

This Poly-Powder has the lowest 
coefficient of friction on any solid 
material—only 0.016 to 0.024 against 
polished steel surfaces—and operat- 
ing temperatures range from —450 to 
400 F. It is a universal lubricant 
which can be used on wood, metal, 
rubber, plastics, leather, glass, and 
many other materials, over very 
broad operating conditions. 

This material is furnished in 1-, 
and 4-oz plastic spray bottles for 
consumer use and in 4-oz bottles and 
bulk packages for commercial and 
industrial applications. 

Polydoris Products Corp, 5306 W 
Lawrence Ave, Chicago 30, Ill 
MORE DATA? Circle 113, inside back cover 


3M Mechanical Plating System 
Eliminates Hydrogen Problem 

A new method of plating metal parts 
for corrosion protection, which in- 


cludes all necessary materials, elimi- 
nates hydrogen embrittlement as a 


problem in plating high-strength 
steel. A comparatively low capital 
investment is required, and the sys- 
tem can be operated at lower costs 
than other plating methods. 

The new method, tradenamed 
Dyko and called the Mechanical 
Plating System, is primarily de- 
signed for applying protective metal 
coatings, and has been licensed to a 
limited number of selected plants in 
the fastener, spring, and powder 
metallurgy industries in the north 
central and eastern states. Develop- 
ment work toward broader appli- 
cations of the system is underway, 
the company says. 

Minnesota Mining and Manufac- 
turing Co, 900 Bush Ave, St Paul 6, 
Minn 
MORE DATA? Circle 114, inside back cover 
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MORE CUTS PER WHEEL 
MEAN “MORE USE PER DOLLAR’ 


MANHATTAN CUT-OFF WHEELS 


Every Manhattan Cut-Off Wheel is custom- 
bonded for the specific cut-off job—-whether 
you work with hardened or soft steels, light 
gauge tubing, or critical alloys. And custom 
bonding means safe, fast, clean, cool cutting 
over sustained periods . . . saves you both time 
and money. Recent Manhattan developments 
in both rubber and resinoid bonds assure this 
greater cutting efficiency ...and longer life 
for the wheels. 


WRITE TO ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION ¢ PASSAIC, NEW JERSEY 
RAYBESTOS-MANHATTAN, 


American Machinist / Metalworking Manufacturing 
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Manhattan Cut-Off Wheels are manufactured 
to meet your requirements in the widest range 
of types and sizes. Manhattan Abrasive Wheel 
engineers will assist you in selecting the exact 
construction to improve cut-off operations 
at your plant. They’ll show you how you 
can save time and money... get “More 
Use per Dollar”... with Manhattan Cut-Off 
Wheels and other types of high speed, heavy 
duty wheels. 


ENGINEERED 

RUBBER 

PRODUCTS 
-»» MORE USE 


INC. PER DOLLAR 
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New Shop Equipment 





Landis 6-in. Grinder, With Numerical 
Control, Does In-Process Sizing of Work 


In addition to controlling wheelhead 
position and positioning the work- 
table, this new 6-in. plain grinder 
uses the third axis of its numerical 
control system to do in-process siz- 
ing of the workpiece. At the Machine 
Tool Exposition, where it was intro- 
duced, the grinder was automatically 
grinding four different diameters of 
a motor shaft. The operator simply 
loads the workpiece and presses a 
cycle start button; all other functions 
are controlled by tape. 

The new machine, which is 
equipped with a Warner & Swasey 
Probomat numerical control system, 
holds size and uniformity to + 0.0001 
in. Stock removal is 0.015 in. and the 
grinder gives a 15-microinch finish. 

A newly developed gage permits 
the in-process sizing of various di- 
ameters under tape control. At the 
end of a slow grinding feed, and 
after a timed sparkout, the Micro- 
feed system begins to advance the 
wheelhead in increments until fin- 
ished size is reached. This is indi- 
cated by the new in-process gage. 

The tape control presets the trip 
point of the electronic gage and 
moves it into operative position on 
the workpiece during the grinding 
cycle. When size is reached, the gage 


causes the wheelhead to retract. This 
cycle is repeated automatically for 
each different diameter of the shaft. 

This new 6-in. grinder may also 
be used as a conventional plain ma- 
chine by turning a selector switch 
which makes the numerical control 
inoperative. 

Landis Tool Co, Waynesboro, Pa 


MORE DATA? Circle 51, inside back cover 


Pushbutton Press Brake Control 


Said to Increase Production 50% 
Autobend, a pushbutton control sys- 
tem which can be easily installed on 
any friction-clutch press brake, is 
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claimed to eliminate rejects and in- 
crease production as much as 50% 
because it substitutes for an opera 
tor’s skill at the pedal. 

The system includes a_ stepless 
speed control from a small fraction 
to 100%; this permits peaking to the 
maximum bending speed that the 
work will allow. The higher produc- 
tivity is the result of the system’s 
ability to run the machine at opti- 
mum speed without whipping the 
work. 

Installation on any size and mod- 
el press brake requires no major 
changes. The cost—of $2000 to $3000 
—includes control panels, ram-posi- 
tioning switch, actuator, speed sen- 
sor, and electric pedal. 

General Automation Corp, Dept 
A-9, 40-66 Lawrerce St, Flushing 54, 
NY 
MORE DATA? Circle 52, 


inside back cover 
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Duplicating Turret Punch Press 
Handles 2412 x 182-in. Templets 


This duplicating turret punch press 
combines a modified Model 18-AH or 
18-BH power operated turret punch 
press with a precision duplicating 
table. It enables operators to punch 
short and medium production runs 
of panels, chassis, and other light 
metal fabrications faster, more ac- 
curately, and most important, at low- 
er cost than with other methods, ac- 
cording to the manufacturer. 

The duplicator handles templets 
up to 24% x 18% in. Its tabletop is 
ground aluminum tooling plate 
drilled and tapped for accurate and 
convenient templet location. Stylus 
and actuator buttons are incorpo- 
rated in gripper handles which in- 
sure easy control of stylus. 

Rotex Punch Co, 2350 Alvarado 
St, San Leandro, Calif 


MORE DATA? Circle 53, inside back cover 
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Taser. ‘é n 
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Cincinnati Introduces 18 x 72-in. Tape Controlled Grinder 


At the Machine Too] Exposition in 
Chicago, Cincinnati’s Grinding Ma- 
chine Division introduced their two- 
axis, numerically controlled center- 
type cylindrical grinder. This ma- 
chine, which has a capacity of 18 in. 
x 72 in. between centers, is con- 
trolled by the company’s Acramatic 
control system. 

The two-axis absolute system con- 
trols the sequence and type of op- 
eration to be performed, table re- 


Thomson Makes Ball Bushings 
Down to “s-in. Shaft Diameter 


Because of the military demand for 
miniaturization, Thomson has de 
veloped all bushings, designated 
INST-258 and INST-396, for use on 
shaft diameters of 0.1246 and 0.1871 
in, They weigh 0.15 and 0.30 oz re- 
spectively. 

Despite small bearing 
contains three complete ball circuits 
with each circuit containing 16 or 
17 balls, depending on size. Fabri 
cation of precision ball circuits in 
this miniature size was made possible 
by the development of special milling 
techniques, using a 16 to 1 panto 
graph ratio. 

Where required, shafts having a 
surface finish of 2 to 4 rms are sup 
plied, individually fitted to bushings 


size, each 
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versa! points, table and wheelhead 
movements, truing of a pre-deter- 
mined amount from the grinding 
wheel, and cycle stops. 

For occasional jobs which do not 
justify tape preparation, the desired 
diameter can be manually pre-select- 
ed; the operator then presses the 
cycle start button and the diameter 
is automatically ground to the preset 
size. The machine can be used for 
traverse or automatic infeed grind- 


ing, completely independent of tape. 
Wheelhead and table are moved 
by electro-hydraulic servo controls; 
a 2 hp motor drives the headstock, 
while a 20 hp motor powers the 
grinding wheel. Handwheels, control 
levers, and electrical buttons are 
arranged for operator convenience. 
The Cincinnati Milling Machine 
Co, Grinding Machine Div, Cincin- 
nati 9, Ohio 
MORE DATA? Circle 54, 
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to previde clearance of 0.0001 in. min 
and 0.0003 in. max. Shaft materials 
are either stainless steel or 52100. 
The material of the sleeve and balls 
is the same; the ball retainer ring is 
made from brass. 

Thomson Industries, Inc, Manhas 
set, N Y 
MORE DATA? Circle 55, inside back 


cover 


Low Cost Optical Comparator 
Offered in Portable Model 
This 


portable optical 


comparator, 
which has a 20x achromatic, color 
corrected lens, sells for only $350, 


fob No Hollywood. It uses standard 
1- or 2-in. dial indicators, which are 
not included in the list price. 

Other features are: 8-in. dia screen 
surrounded by a 1 to 180° protractor 
with vernier scale; fiberglass mold- 
ed case; measuring stage with 3 x 3- 
in. horizontal and vertical travel 
and %-in. focusing. 

Micro-Vu, North Hollywood, Calif 
MORE DATA? Circle 56, inside back cover 


GE Jumbo C Ignitron Boosts 
Size C Welder Output by 50% 


A new Jumbo C ignitron permits a 
50% boost in power output of stand- 
ard size C welders without increas- 
ing equipment dimensions. Electrical 
capabilities of the new tube, type 
GL-7681, are midway between those 
of the size C (GL-5552A) and size 
D (GL-5553B) welding ignitrons. 
While the Jumbo C tube is slightly 
longer than the size C, its diameter 
is the same. 

In ac control service, two of the 
new tubes, in inverse parallel, con- 
trol 1800 KVA with a corresponding 
anode current of 113.5 amp. With 
a maximum anode current of 210 
amp, the eorresponding max demand 
is 600 KVA. The GL-9681 is rated at 
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600 volts rms for these capabilities. 
The tube is available from inven- 
tory at an original equipment manu- 
facturer price of $125.16. It carries 
the standard H-12 warranty. 
General Electric Co, Schenectady 
5,NY 


MORE DATA? Circle 57, inside back cover 


DoAll Continental Production 
Saw Doubles Cutting Rates 


This Continental production saw, 
which uses the latest types of two- 
in. wide saw band, delivers higher 
cutting rates than hitherto were pos- 
sible; in fact, according to the manu- 
facturer, it doubles rates in produc- 
tion jobs where cutoff plays a large 
part. 

The saw is driven by a 10 hp mo- 
tor drive, and has a capacity of 16 x 
20 in. Features include electrically 
programmed stock indexing, microm- 
eter length adjustment, automatic 
chip disposal, overhead mounting of 


FOUR-STATION DIAL MACHINE—which has fifth station 
off dial—mills, drills, and spot-faces two different sizes 
of rear-axle carrier-bearing caps. This new design ap- 
proach gives operator more time to load and unload 


main and outboard vises, servo-reg- 
ulated cutting rate, planetary chip 
brush, and standardized worktables. 
Guides, which are self-adjusting 
for work of any size within the ma- 
chine range, automatically move with 
the vise jaws and are always at the 
best position during the cutting. 
The DoAll Co, Des Plaines, Iil 


MORE DATA? Circle 58, inside back cover 


Atlas Blow-Molding Machine 
Works Completely by Hydraulics 


This new blow-molding machine 
uses air only for the actual blowing 
operation; all other controls, even 
the the manifold valve which directs 
the flow of plastic to alternate heads, 
are hydraulic. 

Cushioned closure is achieved with 
a two-stage hydraulic system. First, 
a low-pressure pump closes the mold 
at a high rate of speed to within the 
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last % in. of platen travel; then, 
with the plate practically stopped, 
the mold closes smoothly and a high- 
pressure pump applies clamping 
pressure. 

Two models are available: the 
JR100 has a 13 x 12-in. molding 
area, max stroke of 4% in., max day- 
light of 20 in., and 2 to 4 molds; the 
SR100 has a 26 x 24-in. molding area, 
max stroke of 5% in., max daylight 
of 30 in., and 2 to 8 molds. Both mod- 
els can handle products up to 36 in. 

Peuchen Engng Corp, Basin Rd, 
PO Box 3164, Wilmington 4, Del 
MORE DATA? Circle 59, inside back cover 


BUILT-IN HYDRAULIC weighing attach- 
ment, which automatically indicates 
weight of each load lifted, is said to 
be unique in sheet-lifter field. It re- 
quires no headroom as do convention- 
al crane scales—Martin-Decker Corp, 
3431 Cherry Ave, Long Beach 7, Calif 
MORE DATA? Circle 60, inside back cover 


fixtures, reduces cost of machine, and still produces about 
262 parts an hr at 80% efficiency—The Cross. Co, Park 
Grove Station, Detroit 5, Mich 

MORE DATA? Circle 61, 


inside back cover 
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Cincinnati 36 x 120-in. Bridge-Type 
Mill Does N/C Profiling and Contouring 


This new bridge-type profile and con- 
tour milling machine is designed for 
automatic, numerically controlled 
production of medium to large sized 
parts of complex shapes, and for a 
wide variety of die-sinking opera- 
tions. Because it has a 20 hp spindle 
drive, and 24 spindle speeds ranging 
from 30 to 3000 rpm, it is suitable for 
milling of steel, aluminum, titanium, 
and the new exotic metals to come. 

The machine has a bridge-type 
structure, with the vertical spindle 
mounted in a cross feeding carrier 
on the horizontal cross-rail. All feeds 
are actuated by hydraulic motors; 
cross and vertical feeds are driven 
by precision ball bearing type lead- 
screws, and table feed by rack and 
pinion with an anti-backlash drive 
box. Because the table driving pin- 
ion is located closely under the cut- 
ter, compressive effects are mini- 
mized and unaffected by the length 
of table travel. 

Control of the machine is with the 
three-axis Acramatic contouring sys- 
tem, which is fed with standard deci- 
mal-binary coded, 8-track, one-inch 
perforated tape. Punched card type 
data input is available if desired. 
Parabolic interpolation, an Acramatic 
feature which fits a parabola to the 
desired curve, rather than trying to 
use straight-line approximations, 
greatly reduces the number of cal- 
culations and the amount of input 
data which must be processed. This 
makes manual calculations, with a 
desk calculator, feasible when a gen- 
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eral purpose digital computer is not 
available. Computer routines, to 
simplify programming, can be sup- 
plied. 

An auxiliary coding feature of the 
control system, called Acandec, pro- 
vides smooth starts and stops on ei- 
ther straight lines or curves with 
a single code. Also, a feed rate over- 
ride control allows the operator to 
make instantaneous adjustments of 
feed rate to suit cutting conditions 
without having to change the pro- 
grammed feed rate. In addition, this 
control permits the operator to stop 
the machine smoothly at any point 
in the cycle. 

An especially useful feature of the 
control system is the cutter diameter 
compensation, which allows the use 
of resharpened cutters, or cutters 
of different diameter, without mak- 
ing a new tape program. A simple, 
direct alignment system is provided 
using two directional error lights for 
each axis. The operator simply turns 
the handwheel in the direction the 
lights indicate, and, when both lights 
go out, thatjaxis is properly aligned. 

The Cincinnati Milling Machine 
Co, Special Machine Division, Cin- 
cinnati 9, Ohio 


MORE DATA? Circle 62, inside back cover 


Small Center Lapping Machine 
Laps Both Ends at Same Time 


A new center lapping machine, 
which was designed especially for 
the lapping of centers in small parts, 


makes it possible to lap standard as 
well as recessed center holes from 
1/16-in. dia and larger. The machine 
has two opposing precision high- 
speed spindles which are individually 
driven by 10,000 rpm motors with 
reversible switches. 

One spindle is mounted on ball 
ways to permit a gentle lapping mo- 
tion. Because the workpiece is held 
in two adjustable V’s, center holes 
can be offset in relation to the dia- 
mond lap. 

Other features include interchange- 
able diamond-impregnated center 
laps, and mist coolant mounted in 
position for cooling and cleaning the 
laps and centers. 

J & S Tool Co, Inc, 87 Dorsa Ave, 
Livingston, N J 
MORE DATA? Circle 63, inside back cover 


Pit Type Air Draw Furnace Has 


1350 and 1700 F Temp Ranges 


Gas-fired or electrically heated heat 
treating furnace called the Rotair is 
designed to meet severe operating 
conditions and provide accuracy in 
lower range heat treating. A convec- 
tion furnace, it heats air in a com- 
bustion chamber and then circulates 
it through the loaded furnace cham- 
ber. Two temperature ranges are 
available; one provides a maximum 
of 1350 F, the other 1700 F. 

Carefully controlled combustion 
equipment or electric heating units 
maintain loads at specified treatment 
temperatures. A high-speed fan rap- 
idly circulates heated air at a high 
static pressure to quickly bring the 
furnace up to operating temperature; 
fast, thorough heating is achieved 
even in dense loads. Parts may be 
suspended, fixtured, or placed in 
baskets fot treatment. Top loading 
allows easy access with an overhead 
crane and enables lengthy shafts or 
heavy parts to be placed, suspended, 
and removed rapidly. 

Hevi-Duty Electric Co, Milwaukee 
1, Wis 
MORE DATA? Circle 64, inside back cover 
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USERS PROVE: | 
ALCO HI-QUA-LED STEEL FORGINGS 
CUT MACHINING COSTS UP TO —— 


~ 








how three 


leading 
companies 
Save money 


with ALCO 


Hi-Qua-Led 


steel forgings 




















case report: 


HI-QUA-LED FORGINGS 
CUT MACHINE TIME 45% 


THE TOOL STEEL GEAR & PINION CO., Cin- 
cinnati, achieves large savings in gear- 
machining operations with ALCo’s Hi-Qua- 
Led Steel forged and rolled rings. On one 
gear ring, for example, Tool Steel reduced 
turning time 22% before hardening, and 
42% after hardening. Gear hobbing time 
was cut 43%, rebore 45% and key seating 
50%. Average time reduction was 45%. 


Hi-Qua-Led forgings machine this easily 
because of a lead additive which increases 
shear angle and reduces tool friction. Re- 
sult: heavier cuts and higher cutting 
speeds. Expensive tooling lasts longer—five, 
10, even 100 times longer. 


These big savings are only part of the story. 
Because Hi-Qua-Led forgings have the 
same mechanical properties as regular 
forgings of the same grade, Tool Steel can 
stand squarely behind its unique guarantee: 
“Any deficiency made good by cash or 
new materials.” 








HIGHER QUALITY GEARS 
FOR THE SAME COST 


HIi-QUA-LED RING vs CAST RING 


OPERATION CASTING HI-QUA-LED HI-QUA-LED 
: SAVINGS 


Turning 20 hours 8.1 hours 59.5% 
Shape Teeth 80 hours 60 hours 25% 
Tool Expense $75.00 $25.00 67% 





case report: 


INCREASED CAPACITY WITH 
NO ADDITIONAL INVESTMENT 


WARNER & SWASEY CO., Cleveland, uses 
Hi-Qua-Led open-die forged bars for the pen- 
tagon-shaped too! holders in their 2AC and 
8AC automatic chucking machines. It adopted 
Hi-Qua-Led for this job three years ago, be- 
cause it found that machining speeds on every 
operation—turning, milling, sawing, trepan- 
ning, grinding and drilling—could be in- 
creased by at least 50%. 

The decrease in machining time Warner & 


Swasey gets is about 3 hours per forging. This 
compensates for the extra cost of Hi-Qua-Led. 


But Warner & Swasey reasons that Hi-Qua- 
Led actually expands its production capacity, 
without any added investment in factory or 
tools. This is worth about $60 per forging, 
according to Warner & Swasey figures. 






WITHOUT LOWERING QUALITY 


While lowering machining costs, ALCo Hi- 
ee forgings have the same mechani- 

cal properties as regular forgings of the 
same grade. ‘In use” tests show that tensile 
strength, impact, fatigue and other proper- 
ties are unchanged. Further, ALCo’s exclu- 
sive patented lead-addition process guards 
against lead inclusions or segregates. You 
get the high quality you expect in custom- 
forged material. 


Hi-Qua-Led Steel rings and forgings are 


furnished in any steel analysis. If you wish, 
ALco will make up your order of regular 
forgings and include in it a Hi-Qua-Led 
forging, at no extra cost, for ALco-super- 
vised tests in your own plant. ALco Prod- 
ucts, Inc., Dept. 1501, Schenectady 5, N. Y. 














ALCO imeasap ie 


ALCO PRODUCTS, INC. 


‘i Heating Costs 








Engineers at Thompson Products Michigan Divi- 
sion of Thompson RamoWooldridge, Inc. recently 
changed from gas-fired furnaces to fully automatic 
TOCCO. Application: heating for forging of 
automotive tie rods. Result: a substantial reduc- 
tion in direct labor costs, saving thousands of 
dollars a year on this heating for forging opera- 
tion. Annual savings actually amortize the cost of 
the TOCCO installation in about one year. Mail C Today — NEW 


The automotive tie rod shown here is only one The Ohie Crankshaft Co. + Dept. 8-10, Cleveland 5, Ohio 
of over 500 parts heated for fo rging in Please send copy of “Typical Results of TOCCO Induction Heating 
Thompson’s new, modern forge plant. Every one tor Forging end Tonaing”. 
of these parts is heated with TOCCO equipment. 








If your manufacturing operations require heat- 
ing for forging, heat treating, brazing, soldering 
or melting, it will pay you to investigate TOCCO 
as a sound method of increasing production and 
lowering costs. 
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Hughes 3-Station ‘Machining Center’ Has 
Tape Controlled Heads, Positioning Table 


This three-station, numerically con- 
trolled machine tool—which, accord- 
ing to the company, “brings produc- 
tion line efficiency to batch lot pro- 
duction”—takes face and other mill- 
ing cuts as well as drills, bores, 
reams and taps. It will handle work 
pieces as large as a 12-in. cube, and 
positions to 0.001 in., with an accu- 
racy of +0.0005 in. 

The major parts of the raachine 
are manufactured by the West Ger- 
man firm of Burkhardt & Weber. 
They are shipped to the US for 
assembly, however, and all controls 
and drives, as well as the complete 
numerical control system, are manu- 
factured by the Industrial Systems 
Division of Hughes. 

Designed on the building block 
principle, this MT-3 has a central po- 
sitioning table surrounded by three 
tape controlled work heads: 

e a universal drilling, tapping, 
and boring head which has a storage 
capacity for 30 tools and which 
changes tools in less than three sec- 
onds; 

e a face milling head; 

e a multiple spindle drill head or 

a precision boring head with a 14- 
tool capacity changer. 
The MT-3 may be purchased without 
the third head if individual manu- 
facturing requirements do not call 
for it. 

A Hughes electronic numerical 
control system directs the operation 
of the MT-3 Machining Center, and 
does point-to-point positioning in in- 
crements of 0.001 in. Transposition of 
engineering information from draw- 
ing to contro] tape is done with an 
inexpensive tape preparation unit 
which does not require a computer 

The company claims that the MT- 
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3 is particularly suited to the manu- 
facture of lot quantities in the range 
of 5 to 500 parts. 

Hughes Aircraft Co, Industrial 
Systems Div, PO Box 90904, Airport 
Station, Los Angeles 45, Calif 


MORE DATA? Circle 65, 
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Furnace With 1-in. Insulation 
Heats to 1900 F in 25 Minutes 


Being introduced at the Philadelphia 
Metal Show, this new electric fur- 
nace develops up to 1500 F in less 
than 16 minutes from ambient, and 
1900 F in 25 minutes. Although it is 
only one-in. thick, the new insula- 
tion—Du Pont’s Tipersul—has great- 
er shielding properties than three to 
four inches of normal firebrick. 

The model shown above has a 
fully automatic indicating-control- 
ling pyrometer, an optional feature, 
for accurate chamber temperature 
control. A pilot light indicates pyrom- 
eter operations. The furnace, which 


is completely portable, operates on 
only one-half the wattage of com- 
parable sized furnaces. 

The Electric Hotpack Co, Inc, Cott- 
man Ave at Melrose St, Philadelphia 
35, Pa 
MORE DATA? Circle 66, inside back cover 
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Parker-Kalon Shows New Line 
Of Socket Screws With Inserts 


A new line of P-K socket screws with 
plastic inserts is being shown at the 
Philadelphia Metal Show. The com- 
pany points out that this new line 
does not replace the present socket 
screw line; rather, it is a companion 
line to it. 

Called Long-Lok, this new self- 
locking insert on P-K socket screws 
performs over a wide range of tem- 
peratures. In aircraft and missile ap- 
plication it has already proven its 
ability to withstand impact, shock, 
and most rugged environmental con- 
ditions. In industrial use in automo- 
tive, components and assemblies, en- 
engines, tools, and heavy machinery, 
the screws reportedly give superior 
thread engagement, high torsional 
resistance, and a self-locking drag. 

Parker-Kalon, Div of General 
American Transportation Corp, Clif- 
ton, N J 


MORE DATA? Circle 67, back cover 
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MICROFLEX TOOL HOLDER gives posi- 
tive adjustment of finer finish cuts to 
50 millionths of an in. Designed for 
use on second operation and chucking 
machines, it will also hold boring tools 
on jig borers, screw machines, and 
milling machines. Holder is recom- 
mended for production tolerances less 
than 0.0005 in.—Hardinge Brothers, 
Inc, Elmira, N Y 


MORE DATA? Circle 68, inside back cover 


American Machinist/Metalworking Manufacturing + October 17, 1960 








JONES & LAMSON 


ivi 


ACHINE 


COMPANY 


if you don’t buy now... You'll pay later 


You can bank on it. If you don’t buy new 
production equipment now, you surely will 
pay later, and the price will be high in more 
ways than one. 

The recent Machine Tool Exposition in 
Chicago demonstrated beyond a doubt that 
production economics and production tech- 
niques are undergoing rapid and sweeping 
changes. 

As a result, production management is 
faced by two big jobs, 1.) Deciding which items 
of new, advanced equipment are best suited to 
individual plant requirements, and 2.) con- 
vincing top management that this new equip- 
ment must be acquired, and that it can be paid 


for easily in a way best suited to your needs. 

Jones & Lamson can help you with this 
twofold problem. First, the new J&L line of 
machines is broad in application over a great 
variety of operations. Second, these machines 
will pay for themselves out of Profitivity®, 
and can be leased at an hourly rate of $2.50 
per $20,000 of machine value: There’s no 
advance payment, and the hourly rate drops 
to 12%¢ after five years. 

Literature telling about the machines, how 
to justify their purchase, and how to pay for 
them, is yours for the asking. 

Write to Jones & Lamson Machine Com- 
pany, 502 Clinton Street, Springfield, Vermont. 
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Ex-Cell-O Tape Controlled Boring Machine 
Changes Hole Dia Plus Depth and Location 


Actual four-axis machine control— 
not only positioning the work in re- 
lation to the boring tool, but also ad- 
justing the boring tool to the re- 
quired hole diameter while the spin- 
die is operating—is the big feature 
of this new double-end boring ma- 
chine which was introduced at the 
Machine Tool Exposition. In addi- 
tion, the incremental Rheem tape 
positioning system provides control 
in all axes to increments of 0.0001 in. 

Because it has a new type control 
system, this Model 758 can perform 
single-point boring operations with 
infinite center locations and variable 
bore diameters within the limits of 


the machine. Accuracy of hole diam- 
eter is held within 0.0005 in.; center 
locations are held within 0.0002 in. 
of true position; and boring depth 
is held within + 0.0005 in. 

The special tool control mecha- 
nism accepts numerical commands to 
control the radius of tool rotation; 
ie, it positions the boring bar to 
change boring size without stopping 
the spindle. Programming of infinite 
boring diameters is possible within 
a one inch range for each of the 
boring bar inserts. 

Ex-Cell-O Corp, 1200 Oakman 
Blvd, Detroit 32, Mich 


MORE DATA? Circle 69, inside back cover 





Pullmax Announces Economy Line 
Of 5 Shearing-Forming Machines 


With prices starting at $400, this line 
of 5 universal shearing and forming 
machines does straight, circular and 
irregular shearing, plus slotting, 
folding, bending, joggling, edge bend- 
ing, and louver cutting. 

The machines, which have capaci- 
ties ranging from 14 ga up to 7/32- 


160 


in. mild steel, are designed for use 
in sheet metal shops, schools, engi- 
neering departments, model shops, 
and plants where small production 
runs will eliminate costly dies. 
American Pullmax Co, Inc, 2455 N 
Sheffield Ave, Chicago 14, Ill 


MORE DATA? Circle 70, inside back cover 





Line of Tappers and Threaders 
Eliminates Need for Lead Screws 


This new line of compact tapping 
and threading tools is designed to 
eliminate the necessity of using lead 
screws or sensitive hydraulic and 


mechanical feeds on automatic screw 
machines, multiple spindle drilling 
machines, and turret lathes. 

The new tools have wide capacity 
ranges and relatively small diam- 
eters. For example, the No. 10, %- 
in.-capacity tool has a body with a 
max OD of only 1 in. The use of 
rubber-flex collets gives each tool a 
wide tap capacity. 

The tools have an axial floating 
drive spindle, the free movement of 
which allows taps and dies to de- 
termine their own lead; therefore, no 
machine or operator lead pressure is 
required. 

Tapamatic Corp, 845 W 16th St, 
Costa Mesa, Calif 
MORE DATA? Circle 71, inside back cover 


Electronic Motor Drive Unit 
Has Speeds from 0 to 4000 rpm 


Unit contains no tubes, and the mo- 
tor can be stopped or reversed at 
any speed; dynamic braking is a 
standard feature. Two sizes are 
available; the smaller has a % hp 
motor and the larger a 1/3. Foot 
switch is included and the unit is 
wired and ready to plug in for 110-v 
60-c 1-phase, ac operation. Idler pul- 
ley and stand can be adjusted in all 
directions and will follow the travel 
of the tools being driven. 

F W Derbyshire, Inc, 157 High St, 
Waltham 54, Mass 


MORE DATA? Circle 72, inside back cover 


COBALT SUPER HIGH SPEED DRILLS 
are available in both wire and jobber 
lengths and in taper shanks. Made of 
premium T-15 steel, and especially bra- 
sion resistant, they are recommended 
for drilling the newer and harder mis- 
sile metals—Union Twist Drill Co, Athol, 
Mass 


MORE DATA? Circle 73, inside back cover 
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Completely automatic turret lathe 
gives peak production efficiency 


J & L’s new, completely automatic turret 
lathe sets a new high standard of efficiency for 
both bar and chuck work. Now, for the first 
time, you have the versatility of turret lathe 
tooling combined with completely automatic 
operation. All machine functions and se- 
quences are pre-selected and programmed by 
the operator or set-up man, from a staging 
panel during initial set-up. 

The automatic machine characteristics of 
this new lathe include fast motion, variable 
speed selection, spindle speed selection, turret 
indexing, coolant on and off, bar feed, and 
cycle stop. 

A noteworthy feature is the automatic 
operation of a 12-speed hydraulic clutch 


© Automatic Lathes ® Tape Controlled Machines 


headstock combined with a 24” saddle motion 
which is actuated by a closed-loop, two-stage 
hydraulic servo system. 

The cross slide has a 14}4” stroke and drive 
similar to that of the saddle, and has several 
automatic cycles, as programmed from the 
staging panel. Three speed ranges are avail- 
able: 20 to 1000; 30 to 1500; and 40 to 2000 
RPM. Power is from a single speed motor 
(up to 40 HP). Feed range is from .750” per 
minute to 30” per minute for the saddle, and 
from .375” per minute to 15” per minute for 
the cross slide. 

Send now for our folder on this remarkable 
new machine. Jones & Lamson Machine 
Company, 502 Clinton Street, Springfield, Vt. 


Thread & Form Grinders ¢ Optical Comparators ¢ 


CIRCLE 258 READER SERVICE CARD 


Thread Tools 


161 





NEW SHOP EQUIPMENT 








Barrel Tumbling Machines Feature 
Electromagnetic Vibratory Drives 
Powerful, controlled, directional vi- 
bration keeps both parts and media 
agitated and constantly working to 
assure more thorough finishing of 
shielded areas. Amplitude of vibra- 
tion can be instantly varied by rheo- 
stat knob on the control box while 
the same frequency of 3600 vibra- 
tions per minute is maintained. 
These self-contained units are 
available in three models with 0.4, 
1, and 6 cu-ft barrel capacities; larger 
models will be available in the near 
future. Machines incorporate a screen 
cover and hose connection for flush 
ing out compounds and a screen 
trough to separate parts and media. 


The same directional vibration that 
finishes the parts moves the parts 
and media across the screen dressing 
for rapid separation. 

Syntron Co, 311 Lexington Ave, 
Homeér City, Pa 
MORE DATA? Circle 74, inside back cover 


Grinding Machine Processes 

Wide Variety of Cutting Tools 
Multi-Spiral Universal Grinder is 
designed for grinding standard end 
mills, fast spiral end mills, taper end 
mills, taps, reamers, counterbores, 
core and step drills, angle and side 
milling cutters, and many other cut- 
ting tools. 

Spindle capacity is 1%-in. hole 
534 in. deep; stroke is 3% in.; index 
spool for 2-3-4-6 divisions. Five 
bushings are furnished: %, %, %, 
%, and 1 in. Motor is % hp, 115 v, 
60 c, 3450 rpm. Price is $1995. 

Spiral Step Tool Co, 5400 N Damen 
Ave, Chicago 25, Ill 
MORE DATA? Circle 75, inside back cover 





Clark Introduces Electronic 

Relay With High Sensitivity 

Called the Bulletin 5104 Electronic 
Finger, this highly sensitive elec- 
tronic relay requires only a few 
microamperes of current for opera- 
tion. The device will actuate any 
electrically controlled function of a 
process or a machine, such as size or 
position control. 

The finger, which responds in 0.02 
sec, can be actuated by only 50 
microamps. Unshielded leads up to 
100 ft long can be used to connect 
probes to’ control, and an integral 
time delay is available. 

The relay is actuated by grounding 
an external probe. Because it has a 
low power requirement, it may be 
used with grounding materials 
which have a low conductivity. Cur- 
rent flow through fluids, for exam- 
ple, may be sufficient to operate. 

Clark Controller Co, 1146 E 152nd 
St, Cleveland 10, Ohio 
MORE DATA? Circle 76, inside back cover 


Square D Positioning Control System Accurate to 0.001 in. 


Rapac—a point-to-point tape controlled positioning sys- 
tem—was introduced at the Production Engineering 


Show. Providing accuracy to +0.001 in. and repeat 
accuracy to +0.0005 in., the system will direct such 
machine tools as drill presses and boring mills. It is 
also suitable for multiple axis control. 

A linear transducer in the system, which at all times 
indicates the direction of travel toward the desired po- 
sitioning point, is said to be subject to neither wear 
nor deterioration. 

Rapac does not require special machine designs; it 
will operate with virtually any precision machine tool 
or device requiring accurate positioning. Because Square 
D static components and encapsulated build-block cir- 
cuitry have been used wherever possible, maintenance 
is reduced and simplified. In addition, accuracy is not 
dependent on screws, racks and pinions, or other parts 
which are subject to wear. 

Although it is available as a complete system, Rapac 
can also be supplied in components for measuring sub- 
systems, drive sub-systems, and data decoding sub- 
systems. 

Square D Co, Dept SA, 4041 N Richards St, Milwaukee 


12, Wis MORE DATA? Circle 77, inside back cover 
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New improved design for J & L Ram 
and Saddie Type Turret Lathes 


These two new J & L lathes are really new. 
No mere face lifting here . .. both lathes have 
been completely redesigned from the floor up! 

Both the Ram type and Saddle type lathes 
are equipped with a multi-speed hydraulic 
headstock, and are capable of giving you more 
chips per tool, more pieces per hour, and more 
profit per job. 

The redesign of these machines starts with 
41” of leg depth for more stable footing. New 
cross-ribbed bed design provides even greater 
rigidity for heavy cuts — and gives straight- 
line chip disposal out the back. The new wide 
pan includes a built-in accessible coolant tank 
at the head end of the machine. The new 
headstock transmits up to 40 HP. 

An extremely important feature is the 


hydraulically operated clutches, which change 
pre-selected spindle speeds instantly and 
automatically. 

Other features include: motor mounted 
vertically on the rear of the machine; a new 
carriage of rugged design, on which the stop 
spool is more conveniently located; heavy 
duty aprons which allow the adaptation of 
full length lead screw threading attachments, 
as well as the extremely versatile 2-Dimension 
(180°) carriage tracer; built-in independent 
pumps, which supply forced lubrication to the 
aprons, carriage, and saddle. 

Both of these new lathes offer more power, 
greater accuracy, and easier operation. Write 
today for details. Jones & Lamson Machine 
Company, 502 Clinton Street, Springfield, Vt. 
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Leadscrew Tapping Machine 
Incorporates New Control 


Control circuit that provides full 
control of tapping motion at all 
, times also permits a choice of jog or 
complete cycle stroke with conven- 
tional foot switch control. Machine 
responds to either momentary or 
constant contact of operating switch 
and will make one stroke only; con- 
tact must be broken at the end of 
the tapping stroke before the ma- 
chine will repeat. 

Full adaptation to automatic or 
semi-automatic feeding is accomp-~ 
lished through the receptacle for any 
type of contact switch. Circuit is con- 
trolled by plug-in type standard 
relays. 

Boyar-Schultz Corp, 2000 S 25th 
Ave, Broadview, Ill 


MORE DATA? Circle 78, 


Controlled Mist Spraying Units 
improve Machining Accuracy 


Unimist metering blocks and tank 
units provide controlled mist spray- 
ing of machining coolants and draw- 
ing compounds, Blocks mount on the 
machine right at the point of ap- 
plication where the operator can con- 
trol both air and liquid flow exactly 
and see the results as he adjusts the 
metering screws. Once the best flow 
is established, the master on-off 
plunger takes over; resetting or ad- 
justing is eliminated until a new 
job is started. Because heat is dis- 
sipated uniformly and at the proper 
rate, tolerances and surface finishes 
can be efficiently controlled in ma- 
chining, drawing, and extruding op- 
erations. 

Spray units operate on low tank 
pressures, 10 to 30 psi. Standard 
model has a 2-gal tank with pres- 
sure regulator, gage, and safety 
valve. Tank can be used with mul- 


inside back cover 
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tiple metering blocks, or a large num- 
ber of blocks can be operated from 
a central system. 

Unimist Inc, 510 28th St SW, Grand 
Rapids 9, Mich 
MORE DATA? Circle 79, 


inside back cover 


Contour Measurer Gives Form 


And Thickness in One Operation 
All new Contour-O-Scope—a direct 
reading universal contour measuring 
instrument that can simultaneously 
measure form and thickness in one 
operation—is said to solve the com- 
plex inspection problems of parts 
and components with multi-faced, 
spherical, and contoured surfaces 
with simplicity and ease. 

The instrument can check contour 
dimensional accuracy to 0.001 or 
0.0001 in. on machined, cast, or forged 








parts. It is a measuring instrument 
which can be used at all stages of 
complex component development, 
from the pattern stage to the proto- 
type, tooling, and on down to the 
finished production inspection. No 
intricate or time-consuming setups 
are required to assure accuracy and 
uniformity of results. 

Turbotronics Corp, E 193rd and 
Roseland Ave, Cleveland 17, Ohio 
MORE DATA? Circle 80, inside back cover 


Count-0-Matic Elevator Hopper 
Adjusts for Variety of Sizes 


The latest improved model of the 
elevator hopper, which is a stand- 
ardized, general purpose hopper 
equipped with a standard adjustable 
track with either an escapement 
mechanism or a transfer mechanism 
to discharge cylindrical objects in a 


BUILDING BLOCK PRODUCTION MACHINES, which can be built either as sin- 
gle- or multiple-station machines, are capable of drilling, boring, reaming, tap- 
ping, and related operations. Eight standardized basic components form their 
nucleus: main base, wing base, wing base adapter, way-type feed unit, quill- 
type feed unit, horizontal angular adapter, angular column, and vertical col- 
umn—LaSaile Machine Tool, Inc, 21535 Hoover Rd, Warren, Mich 


MORE DATA? Circle 81, inside 


back cover 
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Unretouched photo (above) shows this cylindrical 
rack being inspected at 62.25X. Photo, courtesy of 


Baird-Atomic Inc., Cambridge, Mass. 


4000% Increase in Inspection Efficiency 
through use ofa J & L Optical Comparator 


Baird-Atomic, Inc., Cambridge, Mass., 
manufacturer of scientific and research in- 
struments needed a rapid and precise method 
for the quality control measurement and in- 
spection of various components. After ex- 
perimentation with various types of inspec- 
tion equipment, a J & L r C-14 Optical 
Comparator was given a trial. It met all 
requirements perfectly. 

The inspection of a cylindrical rack, heart 
of the Baird-Atomic Periscopic Sextant, used 
in advanced aircraft, gives an illustration of 
the J & L Comparator’s efficiency. 


The rigid quality control tolerances for 
this part include: tooth-to-tooth tolerance, 
0002"; tooth-to-tooth error, .0003’; com- 


© AutomaticLathes e Tape Controlled Machines 


posite error, .0003”’; pitch dia. within .0005’’; 
concentricity within .0005” TIR. 

Adequate inspection and measurement by 
conventional methods proved laborious and 
time-consuming: inspection rate was little 
better than one rack per day. Now, using a 
J & L FC-14 Optical Comparator, average 
inspection rate is 42 per day, an increase of 
approximately 4000 %! 

Investigate the possibilities of J & L 
Comparators in your production set-up. 
Available in 12 different models, both floor 
and table types. 

Write today for Comparator Catalog 5700. 
Jones & Lamson Machine Company, 502 
Clinton Street, Springfield, Vermont. 


Thread « Form Grinders @ Optical Comparators 


CIRCLE 260 READER SERVICE CARD 


Thread Tools 


165 








NEW SHOP EQUIPMENT 





rolling position, can be quickly ad- 
justed for a large variety of sizes 
and shapes. No change-over parts 
are required. 

Other features include a rotary 
brush at the top of the elevator to 
prevent parts from carrying over, 
a joggling action in the hopper to 
prevent the parts from bridging and 
to make the hopper self-emptying. 
The drive is provided with an 
overload safety clutch to protect the 
moving mechanism. 

Count-O-Matic, Inc, Div of US 
Engrg Co, 40-24 22nd St, Long Is- 
land City 1, NY 
MORE DATA? Circle 82, inside back cover 


Maxwell Recess Tool Holders 


Have Shortened Working Section 


Designed for tape-controlled or au- 
tomatic machines which normally 
have confined areas for tool changes 
and/or storage, new Model RA re- 
cess tool holders feature a working 
section shortened approximately 
40% without sacrificing any of the 
range. While the travel of the cutter 
block is less than that of the Model 
R, this Model RA has greater travel 
than that normally provided with 
holders of this size. 

Two sizes are now being intro- 
duced in the RA series. The No. 1- 
RA has a working range from % to 
l-in. dia and a travel of 9/32 in. The 
No. 2-RA has a working range of 1 
to 2-in. dia and 5/16-in. travel. The 
feed-out of the cutter is in ratio of 
1:1 to the spindle; therefore no 
mathematical calculations or inter 
polations are needed for set-up or 
cutter design. 

Maxwell Industries, Inc, 493 E 5th 
St, Ashtabula, Ohio 


MORE DATA? Circle 83, 


Cleveland Differential Gaging 
Gives Accuracy to Millionths 


A new approach to high precision 
measurements using simple electron- 
ic type gaging equipment eliminates 
the need for expensive, short life 
mechanical fixturing. Measurements 
can often be made under what pre- 
viously were impossible conditions. 
With differential gaging techniques, 


inside back cover 
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a wide range of measurements are 
now possible in such areas as: con- 
centricity, roundness, size, diameter, 
taper, flatness, profile, cam contour, 
parallelism, squareness, lead screw 
pitch, and wall thickness. 

The basic equipment consists of 
two identical gage heads and a dif- 
ferential input amplifier. 

Cleveland Instrument Co, 737 Car- 
negie Ave, Cleveland, Ohio 


MORE DATA? Circle 84, inside back cover 


Counterbore, with Changeable 
Blades, Cuts in Two Directions 


Because it has an interchangeable 
blade feature, this new counterbore 
is said to be adaptable to unlimited 
ccunterboring and spotfacing appli- 
cations. A socket set screw secures 
the blade in a solid, one-piece shank 
and pilot; a simple adjustment per- 
mits quick interchange of blade sizes 
or replacement. 

The blades have spooned cutting 
edges that cut clean precision holes 
and eject chips properly; also, prac- 
tically all materials can be machined. 


Reverse or back counterboring can 
be done with reverse ground blades. 
Medium duty set ranges from No. 
10 to %-in. cap screw size. Heavy 
duty series ranges upwards from 
¥%-in. pilot diameter, in blade sizes 
suited to customer specifications. 
Multi-Tool Co, 14512 Burt Rd, De- 
troit 23, Mich 
MORE DATA? Circle 85, inside back cover 


Against Override Problem 
Guard protects ways from chips and 
abrasion on machine tools where 
table overrides the ways. It pro- 
trudes less than 7 in. beyond the 
table. The guard is picked up by the 
table and carried free of the ways 
to the full extent of the table’s trav- 
el. As the table returns to the ex- 
treme opposite position, the carrier 
engages at the end of the way and 
the accordion guard is stretched 
across the way for complete, contin- 
uous protection. 

Can-Pro Corp, 19 E. McWilliams 
St, Fond du Lac 2, Wis 


MORE DATA? Circle 86, inside back cover 


SIX-STATION HORIZONTAL RADIAL INDEX machine performs 16 operations 
on aluminum automotive pistons during a 13-sec cycle. Handling two pistons 
simultaneously, machine drills, mills, chamfers, and slit-saws in one continuous 
operation—H P Krueger & Co, 1469 E Grand Blvd, Detroit 11, Mich 


“ORE DATA? Circle 87, 
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Gleason Works announces automatic gear 
tester operation through tape control 


Electronic tape control on Gleason Production Testers set-up months later. 
will make your bevel and hypoid gear tester operation an Write us. We will be pleased to send additional in- 


automatic process. Tape controls will allow you to auto- formation. 
matically pre-set and vary test factors—direction of 


rotation, tooth bearing position, pinion spindle speed 

and brake load—in any sequence you wish. s L ia A s Oo | WY re ] g 4 5 
Once you tape the test sequence, you can repeat it 1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 

exactly anytime—for the next pair of gears or repeat the @ 
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do your plans 
include 
mechanized 


drop forging? 


The CECOMATIC Forging Process, based 
on the revolutionary Chambersburg Impacter, makes 
possible the continuous and automatic production of 
precision drop forgings. If you are a manufacturer 
whose products include drop forged components, 
you must consider mechanized forging in your 
plans for the future... your competition will do so— 
sooner or later. Practical information, with examples 
of successful mechanized forging operations, are 
included in the brochure, **The Automatic Produc- 
tion of Forgings in Closed Dies’’. Write for a copy 
today, to Chambersburg Engineering Company, 
Chambersburg, Pennsylvania. 


CHAMBERSBURG 


DESIGNERS AND MANUFACTURERS OF THE IMPACTER 
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Heavy-Duty Air Hammer's Design 
Allows Cutting Tools to Rotate 

Model SP-400, with a short barrel, 
has a beehive spring retainer instead 
of the usual stationary safety chuck 
so that the cutting tool can rotate. 
Designed for heavy-duty rivet bust- 


| ing, riveting, and panel cutting in 


| 


| metal, 


close quarters, it an also be used for 
cutting drum lids, punching sheet 
and breaking spot welds. 
Trigger controls blows from 0 to 3500 
per minute. 

Unit weighs 3% lb, measures 7% 


| in. long, consumes 9-11 cfm at 90 


psi. 
Superior Pneumatic & Mfg Co, 


| 13800 Enterprise Ave, Cleveland 35, 
| Ohio 


| MORE DATA? Circle 88, 


inside back cover 


| 250 oz-in. Synchronous Motor 


Permits AC Speed or DC Stepping 


Permanent magent Slo-Syn type 
SS250 is designed primarily for 
heavier duty use. It can be started, 
stopped, or reversed instantly with 
a single-pole, three-position switch. 
When used as an incremental posi- 
tioning device, de voltage applied to 
the field windings converts one rev- 
olution of the motor shaft into 200 
precise steps. Motor will maintain 
its rated torque for any stepping posi- 
tion. 

Ratings are: input 120 v, 40/70 c, 
1 phase, 0.6 amp max current (at 
60 c); 72-rpm output speed at 60 c; 
250 oz-in. torque. Planetary gear 
type SS250-P1 is available for ap- 
plications which require a torque of 
650 oz-in. and a speed of 16.6 rpm. 

Superior Electric Co, Dept SS, 83 


Laurel St, Bristol, Conn 


| MORE DATA? Circle 89, inside back cover 
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at local Distributors 


To meet space-age demands for greater 
accuracy and miniaturization, your Boston 
Gear Distributor now has fine-pitch 20° P.A. 
PRECISION Spur Gears IN STOCK. Standard 
sizes range from 48 to 120 D.P. — 10 to 40 
teeth in stainless steel, and 42 to 180 teeth 
in aluminum. 

Each Precision Gear is certified by Boston 
Gear to be AGMA Precision Class 1 or 
better. All materials and finishes conform to 


Federal and Military specifications. 

Precision Gears are individually packaged 
in plastic containers and are delivered to you 
factory-sealed for your protection. 

Be cost-wise . . . standardize on BosTON 
Gear Precision Gears . . . for certified quality 
. .. for nearby supplies IN STOCK. Call your 
Distributor for New Catalog PG 160 and 
complete information. Boston Gear Works, 


60 Hayward ms. sopoaned He py OS-L Get the NEW 
vt. copyrig y Boston Gear Works PRECISION GEAR 


Catalog PG 160 


CALL YOUR - 
NEARBY ee: « as STOW. 
DISTRIBUTO 
™ STANDARO/IZATION PAYS nd 
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different 
motorized 
speed reducers 


available from stock 





Yes! 956 different combinations of Perfection Motorized 
Worm Gear Speed Reducers are available for immediate 
delivery, from stock. Ratios range from 5 to 1 to 60 to 1, 
in capacities from 1/6 H.P. to 5 H.P. 
“ e Reducers may 
; with motor or 
used with a 

choice. 


r ucers offer the 
maximum in pactness, rigidity 
and adaptability. Through the use of 
standard NEMA face mounted mo- 
tors, complete interchangeability be- 
tween motors is provided. Motor 
maintenance is possible without dis- 
turbing the drive and reducer. Motor 
assembly is fast and positive with no 
alignment problems. 


Write for your free copy of ovr new 28 page catalog 
containing illustrations, charts and tables to help you choose 
the right Reducer for your particular application. Ask for 
Bulletin No. M-140. 


Licensed under Pot. 2,868,031 








AMERICAN STOCK GEAR DIVISION 


PERFECTION GEAR COMPANY, HARVEY, ILLINOIS 
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Machine Tool Motors Offered 
In 15 and 20-hp Ratings 


1400 Series, built exclusively for ma- 
chine tool use, feature a newly de- 
signed frame and are available in 
two new ratings in addition to the 
previous series of % through 10 hp. 

Rotors are dynamically balanced 
and mounted between two heavy- 
duty ball bearings. Special radial air 
gap design with a light, thin, low- 
inertial rotor provides unusually 
smooth-start quick-stop operation. 
Extremely close tolerances are main- 
tained throughout manufacture. Fin 
type, cast aluminum frames dissipate 
heat approximately three times as 
efficiently as cast iron. Units are 
available in TEFC and TENV types 
for continuous or intermittent duty. 

Reuland Electric Co, Alhambra, 
Calif 


MORE DATA? Circle 90, inside back cover 


PROXIMITY SWITCH called Proxi-Tron, 
detects any type of metal without 
physical contact. This transistorized 
control is unaffected by temperature 
changes or normal voltage fluctuations. 
Applications include a machine tool 
limit switch; detection of metal inside 
non-metallic containers; metallic/non- 
metallic differentiation — Automation 
Devices, Erie, Pa 

MORE DATA? Circle 91, inside back cover 
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miles - millions - assemblies - tonnage 


RUGGED 


J ‘ a xe 
nave S LTH DTCSSVV¢E records 


eres 
: 


for example: 
The Paine Company is using a Bodine 42-30 to 


a drill and tap anchor inserts (1018 free machining 
steel). This machine has been in service for 12 
years averaging 1500 to 1700 pieces per 
hour; 1,500,000 per year . . . about 142 miles 
of drilled and tapped holes. 
of drilled and tapped holes 


for example: 


36 million 


parts in 4 years 


for example . Minneapolis-Honeywell uses a Bodine 42-30 for 
a combination of 10 operations on thermostat 
wall plates . . . cut off and insert 2 brass 


& e 
terminals — tap (5) #4-40 N.C. holes — 
iil i 0 fl insert 2 screws, check and eject. The machine 
has been running continuously for 4 years, com- 


pleting an average of 35,000 pieces per week . .. 


assemblies close to 9,000,000 assemblies. 


# . id Elastic Stop Nut Corporation of America uses 
for example : . this Bodine 48-20 to drill, counterbore and tap 
' 10-32 nuts. Five years continuous operation 


= over 25,000,000 nuts . . . removed an estimated 
ons = 37 tons of metal in the process. 


of metal removed in 5 years 


The Bodine Basic Machines in these case histories have had NO MAJOR 

OVERHAULS. They are all running day in and day out right now. They 

are typical of the ENDURANCE, and LONG TROUBLE-FREE service every 

Bodine owner can expect in machines that are rugged, versatile and 

capable of multiple tooling and rapid changeover. Send us samples or 

prints for production analysis . . . without obligation. Write Dept. Am-10. AUTOMATIC DIAL TYPE DRILL 
TAPPING AND SCREW T 
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FASTER, MORE EFFICIENT 


SHEET METAL 
POWER SHEARS 


Model 10-U-10 


A COMPLETE LINE 





Outstanding in every detail these 
Precision Power Squaring Shears are 
engineered and built to shear sheet 
metal accurately and continuously at full 
rated capacity. 


Frame, bed and crossheads are made 
from high grade machine tool castings. 
Positive, self-compensating holddowns; 
precision gauging and built-in blade 
clearances provide clean accurate cuts. 


PEXTO Power Shears are designed for 
long-life maintenance-free operation. Six 
models efficiently and accurately handle 
any shearing problems from light gauge 
through 10 gauge sheet up to ten foot 
capacities. 








SHEAR BLADE SERVICE 


PEXTO four edge blades are precision- 
made from the finest domestic steel and 
will give maximum life and accuracy. 
When sharpening is required, fast 
factory service is available, enabling you 
to have new blade performance 

at ail times. 





Ask your Distributor or send for 
Bulletins 57 and 60. 


THE PECK, STOW & WILCOX CO. Southington, Conn. U.S.A. 


A complete line of machines and tools for Sheet Metal Fabrication 
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NEW SHOP EQUIPMENT 


4¥2-in. Stepped-Jaw Vise 
Designed for Holding Small Work 


Vise, added to line of accessories for 
use with the Linley jig boring ma- 
chine, has stepped jaws, eliminating 
the need for parallels. Vertical V- 
groove in the sliding jaw securely 
holds round work. 

All-steel unit, hardened and 
ground, has side rails and stepped 
jaw all parallel to the base within 
0.0002 in. throughout their entire 
length. Capacity is 4% x 4% in. 
Meehanite base, for clamping pur- 
poses, measures % x 5% x 7% in. 
Threaded holes are provided in the 
fixed jaw for mounting of locating 
or positioning stops for production 
runs. High location of the screw 
concentrates the pressure in line with 
the clamping area, reducing any 
tendency of the sliding jaw to tip. 

Linley Brothers Co, 682 State St, 
Bridgeport 1, Conn 
MORE DATA? Circle 92, inside back cover 


Half-inch Dial Micrometer 
Designed for Fast Top Reading 


This new quick-acting, easy-to-read, 
12-in. dial micrometer is designed 
for repetitive measuring operations 
where the top-reading dial gives 
rapid, easy reading. It has a range 
of 0 to % in. and will measure in 2 
in. from the edge of a flat plate. 

Because it has a deep-throated 
frame and design, the micrometer 
can be used with one hand, leaving 
the other free to handle work being 
measured. 

J T Slocomb Co, South Glaston- 
bury, Conn 


MORE DATA? Circle 93, inside back cover 
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For the first.time General Electric offers you a motor with 
such positive protection it is WARRANTED in writing 
against overheating burnout! 

G.E.’s exclusive new THERMO-TECTOR system gives Tri 
Clad ‘55’ motors truly inherent over-temperature protection 
Unique variable shut-off feature allows motor to deliver full 
power potential under all operating conditions. Fail-safe 
THERMO-TECTOR system has simple, two-lead hookup 


*Trade-mark of General Electric Co 





a 


overdone | Sornedt 


HEAT-SENSING SWITCHES 


DIRECT TWO-LEAD HOOKUP 





General Electric Company warrants to the 
Purchaser that the Tri-Clad ‘55’ motor with 
Thermo-Tector system delivered hereunder 
will 


(e) Not burn ovt because of overheating 
resulting from overloed, lack of ven- 
tilation, single-phasing, stall, high am- 
bient, voltage unbalance, as long as 
the Thermo-Tector switches 
inte the contro! circuit so 
the motor is removed wh 
temperature condition occurs; 


(b) Be free from defects in material, work- 
manship and title; and 


TR 


(c) Be of the kind and quality designated or 
described in the contract. 


The oe” ar warranty is exclusive and 
in tiew of all other warranties whether 
written, oral, or implied (including any 
warranty of merchantability or fitness for 
purpose). If it appears within one year from 
the date of shipment by General Electric 
Company that the equipment delivered here- 
under does not meet the warranties speci 
fied above and the Purchaser notifies the 
General Electric Company promptly, the 
General Electric Company shall thereupon 
correct any defect, including non-conform- 
ance with the specifications, at its option 


either by repairing any defective part or 
parts or by making available at the General 
Electric Company's plant, a repaired or re- 
placement part. 

The liability of the General Electric Com- 
pany to the Purchaser (except as to title) 
arising out of the supplying of the said 
equipment, or its use, whether on warranty, 
contract or negligence, shall not in any 
case exceed the cost of correcting defects 
in the equipment as herein provided and 
upon the expiration of said one year, all 
such liability shall terminate. The foregoing 
shall constitute the sole remedy of the 
Purchaser and the sole liability of the 
General Electric Company 


TECTION SYSTEM. Or, write for Bulletin 
GEA-7092, Section 866-04, Schenectady 5, N. Y. 


General Electric’s exclusive THERMO-TECTOR 
system is available now on all Tri-Clad®™ ‘55’ 


motors in frames 254U-445U. Contact your 
General Electric Apparatus Sales Office or Au- 
thorized Distributor today for details on this 
NEW FULLY WARRANTED MOTOR PRO- 


SMALL AC MOTOR & GENERATOR DEPARTMENT 


GENERAL @@ ELECTRIC 





NEW SHOP EQUIPMENT 


New Series of Test Indicators 


Introduced by Mueller 


G301 and G303 indicators are avail- 
able in 0.001 (subdivided in 0.0005 
by a dot) and in 0.001 gradu- 
ation; also available in millimeters. 
Movement is always clockwise when 
changing direction of pressure on the 
contact point. Latter will not slip, 
and operates in a 180° arc. The 1/32 
contact points, available in carbide 
and hardened tool steel, are threaded 
for interchangeability. 

Features include ball bearing; no 
reversing lever; geared mechanism; 
extreme sensitivity; measuring pres- 
sure less than 15 gr. Measuring 
range of 0.001 indicator is 0.040 in.; 
range of the 0.0001 is 0.008 in. 

Mueller Laboratory, 1052-1058 N 
Allen Ave, Pasadena, Calif 


MORE DATA? Circle 94, inside back cover 


Craft Arbor Assemblies Have 
Replaceable Expanding Arbors 
These expanding arbor assemblies, 
with replaceable arbors, are said to 
improve work holding for higher 
precision machining to closer toler- 
ance requirements. The assembly 
consists of a face plate, arbor master, 
and expanding bar. Face plate is at- 
tached to the tapered spindle nose 
by six %-in. dia bolts. Face plate 
taper is the American Standard ta- 
per of 7° and 7% in. 

Craft, Inc, 2457% Chico St, El 
Monto, Calif 
MORE DATA? Circle 95, inside back cover 
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NEW 
"BUILDING 
BLOCKS” 
..» for automatic riveting 


The narrow wedge shape of Milford’s new 
air-actuated riveters permits unusually close 
riveting. Both models can be combined with 
sliding-fixtures, indexing tables or similar 
attachments to give greatest flexibility of 
assembly. Air-operated toggle action assures 
fast and safe action. Model 56 handles tubu- 
jar rivets from 4%” diameter x 5%” length; 
Model 57 from 3/16” diameter x 3/4” length. 


Group these new “Building Blocks” to suit 
your own production needs. Use them singly, 
in pairs, in threes, fours or even fives. Multi- 
ple riveting is the newest answer to reducing 
production costs. 

For more new ideas, tips and technical 
data on tubular rivets and rivet-setting ma- 
chines, ask your Milford Representative for a 
look at Milford’s new MANUAL OF MODERN 
RIVETING PRACTICE. 


MILFORD 


Milford’s Models 


56 and 57 offer 
unlimited 
flexibility in 


automatic assembly 


MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS © NORWALK, CALIF. 
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IX! 75 horizontal optical jig borer | 


v creased 
ACCURACY 


® Automatic positioning can be changed instantly 
_ to manual operation 
Projected optical setting — direct reading to .00005° 
© for linear motions and 1 sec. of arc for built-in rotary table. 
- Linear optics provided with adjustable zero reference 
@ Simplified controls functionally arranged for 
. greater operating speed and efficiency 
© 3” diameter boring spindle 
'® Increased capacity: table size 39%4" x32"; 295%” cross travel; 
F 235" longitudinal travel; 255" vertical travel . 
_© Hydraulic feeds and infinitely variable spindle speeds 
* @ Rear support optional 


ie le atime et ne: 


MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 

are using the horizontal optical jig borer. 


Demonstrations upon request 
at our conveniently located 
demonstration centers. / 


we ¢ 
eB - 


M. B. | Bp 0.6 10) - 4 ar. IMPORT LTD. 


INER BUII INC 


N.Y. 


1 ON OF} 


4 7 5 Grand Concourse, 


MACH 
aie 51 


Swiss Accuracy plus U.S. Know-how 
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Made in Switzerland ~ 
Measurement in inches 











NEW SHOP EQUIPMENT 


Special Purpose Thread Grinder 
Available in From % to 10 hp 


Unit, with spindle adjustment for 
various lead angles, is designed for 
engine lathe cross-slide mounting. It 
is furnished with matched Class 7 
precision bearings and electronically 
balanced motor and spindle. It fea- 
tures a vertical feed adjustment for 
obtaining centerline alignment and 
can be supplied with a built-in wheel 
dresser with necessary adjustments 
for various wheel angles. Pulleys 
can be supplied for several sizes of 
wheels, either resinoid or vitrified. 
Pictured is a 7%-hp grinder fur- 
nished for 18 x 1 x 2-in. wheels. 
Other models are available from % 
hp for 4-in. wheels to 10 hp for 20-in. 
US Electrical Tool Co, 3640 
Llewellyn St, Cincinnati 23, Ohio 


MORE DATA? Circle 96, inside back cover 


8-gpm 4-Way Valve Incorporates 
Improved Air-Cooled Solenoids 


Directional control valve with nom- 
inal rating of 8 gpm can handle flows 
up to 12 gpm without malfunction. 
Subplates are furnished with %-in. 
ports or with %-in. ports to take ad- 
vantage of the larger flows. Maxi- 
mum recommended operating pres- 
sure is 3000 psi. 

Air-cooled solenoids are retained 
in their cover rather than being 
mounted separately. In addition to 
quiet and cool operation, shock-free 
performance is said to be assured 
through superior cushioning. The 
solenoids are rated for 115-v 50 or 
60-c ac service. Same valve is also 
available with oil-immersed sole- 
solenoids. 

Vickers Inc, Detroit 32, Mich 


MORE DATA? Circle 97, inside back cover 
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MANCHESTER MACHINE & TOOL CO. 


MANUFACTURERS OF THE 
Manchester Cut - off & Grooving Tools 


SPECIALIZING Om S142 MANCHESTER ROAD wrINe CUTTERS 
AKRON 19. OHIO vsirnat 2 anaend 


May 25, 1960 


Mr. C. R. Stroupe, Vice President 
Anocut Engineering Company 

631 West Washington Blvd. 

Chicago 6, Illinois 


Dear Mr. Stroupe: 


We have been using our ANOCUT-HAMMOND SCE-6 Oscillating 
Grinder now for four years. During this period our 
production rate has steadily increased and our diamond 
and labor costs have steadily decreased. We constantly 
find new uses for this machine. 


Our second machine, the CME-6, is our “Handy-Andy" for 
roughing off stock before precision grinding operations. 
The diamond savings using the CME-6 alone exceed the 
monthly cost of the machine. 


You may well gather that we are satisfied ANOCUT users. 
We are also satisfied customers. The expert, prompt, 
and willing service provided by Tom Tomezak, your 
Cleveland representative, has been of real assistance 
in the operation of our business. The ANOCUT process 
and Anocut-Hammond machines have enabled us to hold our 
prices steady since 1954. 


Very truly yours, 
MANCHESTER MACHINE & TOOL CO, 


ee 


RA E. NOVKOV 
President 


Reid How... 








OCUF 


ENGINEERING COMPANY 
631 WEST WASHINGTON BLVD. + CHICAGO 6, ILL. 
PHONE STATE 2-5460 
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AUTOMATIC POWER BRUSHING SETUP cleans inside surfaces of steel tube com- 
ponents. Conveyor stops for every three tubes while three Osborn Helituf, 
brushes (operating at 380 rpm) advance through more than half the tube 
length. As they withdraw, three more brushes enter from the opposite end to 
complete the operation. Tube interiors are power brushed clean . . . all burrs 
removed. Rate: 750 pieces per hour. 


FAST CLEA N-OU T tor tubing 


- » » 12,000 a day with OSBORN power brushing 


Needed: a fast, low-cost way to clean the inside surfaces of these 
steel tube components. This auto equipment maker picked Osborn 
power brushing to do the job. 

Here’s How: Mounted on a special six-spindle machine, Osborn 
Helituf, brushes give the tubes a quick, thorough clean-out. Tubes 
are cleaned three at a time, with total production at 12,000 pieces 
per day on two 8-hour shifts. Hidden dirt, burrs and weld slag are 
completely removed from the hard-to-reach inside surfaces. The 
operation is fully automatic, effective, economical. 

Tough metal finishing jobs of every description—deburring, 
cleaning, polishing, precision blending—can be simplified with 
advanced Osborn power brushes and brushing methods. An Osborn 
Brushing Analysis— made in your plant now at no obligation—can 
show you how to increase production, improve quality and trim 
your costs. Write or call The Osborn Manufacturing Company, 
Dept. C-104, Cleveland 14, Ohio. Phone ENdicott 1-1900. 


Osbor. Brus 


Metal Finishing Machines. .. and Finishing Methods 
Power, Paint and Maintenance Brushes . Foundry Production Machinery 
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NEW SHOP EQUIPMENT 
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Surfindicator Adapter Measures 
Surface Roughness of Holes. 
Model BL-132, an adapter for the 
Surfindicator (a precision instrument 
for measuring surface finish), is de- 
signed to measure the surface rough- 
ness of the bottoms of holes, slots, 
counterbores, and any area below the 
surface level. It is used as an ac~ 
cessory to the Brush General Purpose 
Pickup Model BL-110. 

The adapter may be used either 
for hand-held or for motor-driven 
operation to measure roughness in 
the range from zero to 250 micro-in. 
It measures the surface in bottoms 
of holes as small as % in. ID to a 
maximum depth of 1 in. Removal of 
the motor drive tang from the adap- 
ter permits measurement of bottoms 
of holes with an ID of 3 in. to a maxi- 
mum depth of 2 in. 

Brush Instruments, 37th & Perkins, 
Cleveland 14, Ohio 


MORE DATA? Circle 98, inside back cover 


2-Pad Vacuum Attachment 

Lifts Up to 1 Ton 

All-purpose “below the hook” hoist 
or crane Vac-U-Lifter enables one 
operator to lift a single piece of mate- 
rial in either a horizontal or vertical 
position (locked), or tilt material in 
any position within a 90° arc. It will 
handle metals, glass, structurals, 
plastics, and wood. 

Unit is entirely self-contained, of 
welded steel construction, and only 
6 in. wide from the bottom of the 
vacuum pad to the top of the pad 
beam. Narrow width allows it to fit 
between vertical stacks of plate steel. 
Price is below $1000 for most models. 

Vac-U-Lift Co, Div of Siegler 
Corp, Salem, Ill 
MORE DATA? Circle 99, inside back cover 
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CUSTOM Designs aor wit i Sy '{ Special 72” KING with 


— = a extended height under 
rail, tracer controlled 


in.addition to complete —_— SP) | rine ena “arning 
STANDARD lines... 








* shot a head rams, and con- 
sole controls. 









Specially designed 
ELMES 400-ton Travel- 
ing Head Straightening 
Press handles a wide 
variety of sizes and 
shapes of castings for 
builder of heavy con- 
struction machinery. 





KING Vertica/ Boring and Turning Machines 
Ft | Be e/g Uo a he Lee 4) 


American Steel Foundries ELMES/KING DIVISION, Cincinnati 29, Ohio 














meet one of the few things 
CiRCO vwiireasemnics can’t clean! 


Grimy gamins, we admit, are one of the few things that 
Circo ultrasonic units can’t clean. And we gladly rele- 
gate such problems in dirt to patient mothers. 


But there’s very little else that Circosonics® can't 
clean — and clean absolutely! 


From gears to glass, from clocks to printed circuits, 
from housings to hypodermics, from meters to missiles 
— that’s only a little of the high, wide and handsome 
range of proven applications for Circo ultrasonics. 


Fact is, wherever absolute product cleanliness is a 
must, or where cleanliness has created a production 
problem — there’s a need for Circosonics®. 


These amazing units actually blast dirt loose yet never 
harm your product — and they do the job in mere 
minutes or less! 


CIRCO CORPORATION « CLARK,\NEW JERSEY 


Circo, long a leader in degreasers, washers and clean- 
ing machinery of all types, pioneered the field of 
ultrasonic cleaning and is the only manufacturer de- 
livering 2500 watt and higher units today. So, of 
course, the application and acceptance of Circo 
precision-built equipment is as vast as it is varied. 
And the list grows longer each day. 


Chances are there’s an application for Circo ultra- 
sonics in your business. Whether you need a bench 
model or a huge custom-designed conveyorized system, 
Circo engineers can recommend the specific Circo- 
sonic® unit to solve your problem. Circo, you see, 
offers the widest line of\ultrasonic units to be found 
anywhere. 


You'll clean-up with Circo in every way: in precision 
cleaning, in economy, in speed, and in the finest quality. 


Here’s more specific information ) 
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WHAT'S YOUR LINE? 


whatever you make- 


Circosonics* 
can solve your 


cleaning problems 


Name it — and a Circo ultrasonic unit 
can do the cleaning job! Swiftly, safely 
they remove solder flux, fingerprints, 
polishing compounds, rust or oxides, lub- 
ricants, salts and many other contami- 
nants. What’s more, Circosonic® cleaning 
reduces solution consumption and elimi- 
nates costly hand operations. 


Mighty meter cleaner! 

This Circo ultrasonic Model BC 125 quickly, 
absolutely cleans delicate meter parts requiring 
cleanliness to tens of microns. Result? Savings 
in disassembly and hand labor are dramatically 
achieved! 


Giant 

cutting costs! 

Custom-built Circo conveyorized degreaser 
chalks-up big savings for Purolator Products 
Inc., Wayne, Mich. Linked-up with the produc- 
tion line, this giant degreaser super-cleans filter 
parts and speeds them on their way in record 
time, at lowest per unit cost. This unit is simple 
to operate, easy to maintain, and operates on 
a continuous production line basis. 

@ Put Circo’s 37 years of experience 
in planning, engineering and instol- 
ling cleaning equipment to work for 
you. Call your nearest Circo office 
for information and advice. Repre- 
sentation in all major cities. 


Clean up with CIRCO 


CIRCO CORPORATION 


ULTRASONICS @ WASHERS « DEGREASERS 
Solvents 


51 Terminal Ave., Clark, New Jersey 





NEW SHOP EQUIPMENT 








Bren Weld Offers New 


Portable Blast Cleaner 
Model BC-1 portable blast cleaner 
features an exclusive blasting gun 
which provides trigger operated 
control. In addition, the continuous 
feeding of abrasive during the blast- 
ing operation provides efficient, eco- 
nomic, and speedy results. 
Weighing 25 lb, 20-in. high, and 
having a capacity of 50 lb sand, the 
BC-1 comes with hood, blasting gun, 
adjustable feed elbows, screen, and 
10 ft of blast hose and connection. 
Bren Weld Corp, 5114 Third Ave, 
Brooklyn 20, N Y 
MORE DATA? Circle 100, inside back cover 
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4-in. Direct Reading Gage Is 
Subdivided to 0.000025 In. 


A new vertical gage with a direct 
measuring range between 0 and 4 in. 


| from a master glass scale which is 


optically subdivided into 0.000025 in. 
can be increased to the measuring 


| range of 8 in. by resetting to a 4-in. 


gage block. The range of the super- 
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precision scale in either case is 4 in., 
in steps of 0.050 in. 

All readings are on projection 
screens and so organized that they 
are absolutely fool-proof. A large 
assortment of interchangeable anvils 
and contact tips is available as 
standard equipment. 

Opto-Metric Tools, Inc, 137 Varick 
St, New York 13, N Y 
MORE DATA? Circle 101, inside back cover 


Precision Granite Straight Edges 


Available From 2 to 6 ft Long 
Straight edges, for checking the ac- 
curacy of large flat surfaces, are 
made with one edge precision fin- 
ished.. Versatile rectangular design 
permits the second edge also to be 
precision finished if desired. This 
converts the straight edge into a par- 
allel with handles for ease of opera- 
tion. These metal handles, insulated 
with plastic grips, can be removed 
for storage. When the straight edges 
are converted into parallels, they 
can be furnished in matched pairs if 
required. They are manufactured of 
both Mt Airy gray quartz granite 
and Balfour pink quartz granite. 

Herman Stone Co, 1860 N Gettys- 
burg Ave, Dayton 27, Ohio 


MORE DATA? Circle 102, inside back cover 


CARTRIDGE RELIEF VALVE, a low- 
pressure, chatter-free, direct-operating 
unit, has a 10 to 500 psi operating 
range. When installed in a single body 
or a multi-valve manifold, it simplifies 
circuitry and can be easily removed 
for sevicing without disconnecting lines 
—Fluid Regulators Corp, 313 Gillette 
St, Painsesville, Ohio 

MORE DATA? Circle 103, inside back cover 
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Bending 


capacity 12’ x 54” mild steel 


housings. 


between 
14’-6” overall length of bed and ram. Steelweld Brakes 
available in capacities to 2000 tons and for lengths 


to 30’-0”. 


BRAKES and SHEARS BUILT 


TEELWELD machines are built to withstand the 

rigors of mass-production high-speed work, as 
well as meet the needs of jobbing shops — 
frequent set-up changes. They are liberally design 
throughout to assure maximum service with minimum 
maintenance. A wide array of desirable features are 


provided, some of which are not available elsewhere. 
Steelweld Brakes and Shears are “— adapted for 


special requirements. Our engineers be glad to 
work out design changes to speed production, improve 
safety or bring about other advantages for specific 


applications. 


Sw-209 
Long Life Clutch and Brake 


Heavy construction assures long 
trouble-free life. Facings are extra 
heavy and plates solid. Cool air 
constantly flows across plates. 
ong easily made without 





Sw-458 


Slides Compensate For 
Wear Automatically 
V-shaped slides and guides elim- 
inate loose gibbing. Take up 
wear automatically. Easily re- 
moved and replaced, 


wl ¢ 


Six Large Main Bearings 

Each of the two eccentric shafts 
which drive the ram has three 
heavy bronze bearings. Ram ad- 
justment is made by revolving 
nut. Screws do not turn; there- 
for, ball joint wear is reduced. 


A Few of the Outstanding Press Brake Features 


sw-441 


Extra Deep Throat 

18-inch throat is standard on 
all Steelweld Brakes. This 
permits making bends to 18 
inches from edge of plate for 
full length of dies. 
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Shearing capacity 18’ x 4” mild steel. 35 strokes per 
minute. Steelweld Shears available for cutting plate to 
30’-0” and for thicknesses to 2 inches. 


FOR HEAVY DUTY SERVICE 


Many Important Shear Advantages 


. Pivoted blade operation. 7. Fast cutting and high production. 12. Convenient, accurate, ball-bearing 
. No slides or guides to wear. © Ries eatteos ‘ mounted back gauge. 
. Knife clearance easily adjusted to suit = ple to operate. . Quiet operating. 

plate thickness. 9. Convenient electric foot controi. . Designed for safety throughout. 
» See eee eae 10. Trouble-free mechanical hold-downs. - Long knife wear between grindings. 
. Low rake. 16. Knives easily removed and replaced. 


; oe twist, camber and bow in cut 11. Easily arranged for squaring, slitting . All-welded one-piece frame with bed 
and notching. integral. 


GET THESE BOOKS! 


Cetalo No. 2010 (Brekes) 
" (Shears) give 


THe CLEVELAND CRANE & ENGINEERING CO. 
1457 East 282nd Street, Wickliffe, Ohio 
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GEAR STEEL has no secrets here 


This instrument provides three 
ways to examine the micro 


structure of steel. 
1, View it on the screen. 
2. Examine it through a microscope. 


3. Then take its photo for a perma- 
nent record. 


Thus, chemical constituents can 


EATON 


be analyzed, hardness patterns 
detected, and precise control of 
heat treatment can be determined. 

This is one of many details of 
gear manufacture and inspec- 
tion that have won Double 
Diamond gears their reputation 
as gears thoroughly qualified 
for high level performance in 


any application for which you 
buy them. 

Our representatives are gear 
specialists and designers. May 
they “talk shop” with you now, 
or whenever you want to learn 
more about the right gears for 
your product? 

Just write or phone. 


AUTOMOTIVE GEAR DIVISION 


MANUFACTURING COMPANY 
RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 


GEAR-MAKERS TO LEADING MANUFACTURERS 





Field Report 





Star Cutter Purchases 
Baker Keyseater Line 


Star Cutter Co of Farmington, Mich, 
has bought the line of keyseaters, 
profile grinders, and keyseater cut- 
ers manufactured by Baker Broth- 
ers, Toledo, Ohio. Purchase includes 
all stocks, machines-in-process, and 
all patterns, jigs, fixtures, and special 
tooling for producing the machine 
tools. 

Acquisition was made in accord- 
ance with company plans to expand 
its activities in the machine tool field. 
In addition to production of cutting 
tools, Star has had extensive expe- 
rience in the designing and building 
of machine tools. They’ve rebuilt 
hundreds of hob sharpeners and ro- 
tary surface grinders into automatic 
feed types incorporating proprietary 
machine design developments. 


Rocketdyne Gets $44 Million Order 
For Rocket Engine Development 


National Aeronautics and Space Ad- 
ministration has completed contract 
negotiations with Rocketdyne, a divi- 
sion of North American Aviation, to 
develop a 200,000-lb thrust rocket en- 
gine. NASA selected Rocketdyne’s 
proposal to develop the engine last 
June over proposals from four other 
firms. Contract provides for a 4%- 
year development and qualification 
program to advance the hydrogen- 
fueled engine to proven flight ca- 
pability. 

The new engine, designated J-2, 
may be used in clusters of two or 
four to power the second and third 
stages of advanced versions of the 
Saturn space vehicle. 


AF Contract to Beryllium Corp 


Air Force has awarded a research 
and development contract to Beryl- 
lium Corp, Reading, Pa, for rolled 
beryllium structural shapes. Sponsor- 
ship of this new program by the AF 
is aimed at developing or improving 


M‘GIRKS WORKS 


Planer-mill, reported to be the largest in the West, is in operation at the Westing- 
house Sunnyvale (Calif) manufacturing division. Here, low-pressure cylinder bases 
are being machined for a 100,000-kw steam turbine being built at the plant. The 
mill is 145 ft long, 24 ft high to top of its vertical columns, and required 18 freight 
cars to haul it from Rockford, Ill, where it was built by Ingersoll 


techniques for mill rolling and hot 
extruding of beryllium raw mate- 
rials more directly into structural 
components. In doing this, the be- 
ryllium industry’s capabilities will 
be broadened to economically form 
a mill roll quality shape leading to 
substantial cost reduction on end 
parts required for aircraft, missile, 
and spacecraft construction. 

Several other firms will work with 
Beryllium as subcontractors on cer- 
tain phases of the program. Com- 
panies named were Allegheny-Lud- 

, um Steel Corp of Pittsburgh, Budd 


Co of Philadelphia, and Nuclear Met- 
als Ine of Boston. 


Allis-Chalmers Buys Interest 
In French Tractor Works 


Controlling interest in Establisse- 
ments de Constructions Mecaniques 
de Vendeuvre S A has been pur- 
chased by Allis-Chalmers, Milwau- 
kee. Headquarters of the manufac- 
turer of air-cooled diesel farm 
tractors, industrial engines, and en- 
gine-generator sets are in Paris, with 
manufacturing facilities in Dieppe 


by GEO CRENSHAW 





NOW THAT MR. MCGieKk 
HAS WORKED HIS WAY UP 
TO THE TOP, I THINK HE 
KIN? OF MISSES 
RUBBING ELBOWS 

WITH THE GANG! 


YEA, I KNOW... 
HEP STILL LIKE 
TO BE OME OF 
THE FELLOWS... 
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MUELLER BRASS CO. PRODUCES 
SPECIFICATIONS... REGARDLESS OF 


To obtain the desired physical and design requirements in a part at the 
lowest cost, there is usually one specific process by which that part can be 
most successfully and economically manufactured. Because the Mueller 
Brass Co. offers a variety of production methods, you get sound engineering, 
accurate production method analysis, our assurance of getting the best 
product at the lowest cost ... regardless of metal specified or the size of 
your particular part. 


BRASS, BRONZE, ALUMINUM FORGINGS 


The two parts shown here dramatically illustrate the ability of the Mueller Brass Co. to produce precision 
forgings regardless of size or configuration. Both the tiny dental drill nozzle and the big heat exchanger shell 
hub, which is the largest of its kind ever produced, were forged to exacting specifications. The weight of the 
nozzle is only a few ounces while the shell hub weighs 40 Ibs., and has a forged pocket 7'%.” in diameter and 
4%" deep. By way of size comparison, the pocket is big enough to hold over 14,000 of these tiny drill nozzles. 
By forging the pocket, considerable machining time and money was saved. The sound, dense structure of the 
shell hub makes it ideal for the high pres- 

sure application for which it was 

designed. The forging not only does 

the job better, but was produced 

for 25% less than the casting it 

replaced. Experience makes it 

possible for the Mueller Brass 

Co. to produce high quality 

precision forgings regardless of 

specifications . .. why not 

put this experience to 

work for you? 


Write today for Engineering 
Bulletins on any of these Products. 


oe SCREW MACHINE PRODUCTS cicitnaiaen thighs ‘anne 


MUELLER BRASS CoO. 
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PARTS ECONOMICALLY...TO EXACT 


METAL, METHOD OR SIZE... 


ey RENTS al eR Pee 





When you are designing, specifying or purchasing 
fabricated parts, call in the ““Man From Mueller 
Brass Co.” to help lower costs and improve your 
products. Sales and engineering service is available 
to you at Mueller Brass Co. offices throughout the 
United States. Make Mueller Brass Co. your one 
dependable source for all your part needs. 


COLD PREST® IMPACT EXTRUSIONS 


Today, because of vast experience in alloys, the Mueller Brass Co. has 
greatly expanded the possibilities of parts production by the impact 
extrusion method. Aluminum, of course, has been successfully used for a 
multitude of tubular shapes. But now it is also possible to impact 

parts of copper alloys incorporating such major advantages as: 

closer tolerances, better finish and appreciable metal 

savings. Because of dimensional accuracy possible 

with the impact extrusion, the necessity of secondary 

machining operations is often eliminated. 


The parts shown here are representative of the 

group now being economically produced as ee er ee 
impact extrusions by the Mueller Brass Co. 

who offer complete engineering and design 

service in the development of new 

parts from copper base alloys. 


Low Phosphorus 
Special Alloy 902 7 Copper Alloy 


Aluminum Alloy 
6061 Tellurium Copper Alloy 
Oxygen Free High 
Conductivity Copper 


SOURCE FOR ALL THESE OTHER PRODUCTS 


STANDARD and 
FORMED COPPER TUBE SPECIAL ALLOY ROD 


PORT HURON 24, MICHIGAN 
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Precision Operation 
in A Compact Design 
... Cuts Costs 


LINLEY 


JIG BORERS 


Designed specifically for 
tool, model and experimen- 
tal departments. 


The Linley Jig Borer is accurate to 
a high degree. It is fast to set up 
and position and has the versatility 
required for precision tool room 
and die work, yet is low in cost. 
Many time-saving accessories are 
now available for use with the im- 
proved Linley that add to its use- 
fulness and simplify its operation. 
Check on the many advantages of 
this improved jig borer. Table size 
is 7” x 17%"; table travel, 6%” x 
10”. 


Send for descriptive literature. 


LINLEY BROTHERS CO. 
664 State Street Ext. 
Bridgeport 1, Conn. 
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and in Vendeuvre. Established in 
1837, the company, which now em- 
ploys approximately 1000, is one of 


the oldest manufacturers of farm | 


| equipment in France. 





The French company’s own sales 


organization will distribute its prod- 
ucts in France. Allis-Chalmers In- 
ternational, the sales organization for 


all A-C products outside the US and | 
Canada, will handle distribution in | 


other world markets. 


American Technology Corp 

Buys into Pendar Inc 

Pendar Inc, Van Nuys, Calif, de- 
signer and manufacturer of illumi- 
nated pushbutton panel and console 
switchlight combinations, has sold a 


substantial interest in the company | 
to American Technology Corp. Sale | 


was made to augment working cap- 
ital and to provide additional man- 
agement direction, according to C E 
Fisher, Pendar president. 


$68 Million Navy Contract 
Goes to Chance Vought 


Aeronautics Division of 


2N all-weather interceptor, a fighter 
capable of speeds twice that of sound. 
Contract provides for continued pro- 
duction of the carrier-based fighter 
through December 1962. This order 
brings to $162.6 million the total 
amount for the F8U-2N. 


Fenn Buys Rights to Make 
New Deburring Machine 


Fenn Manufacturing Co, Newington, 


Conn, maker of metal forming ma- 


“I thought I'd fool around with it until you got 


| here.” 


REPORT 








Chance | 
Vought, Dallas, has received an order | 
for continued production of the F8U- | 








FRANK HOLMES 


Vice President for Sales 
as 


the special meaning 
of BAIRD 


Here at Baird we 

build Automatic 

Multiple Spindle 

Chuckers, Transfer 

Presses, Vertical 

Lathes, Bench 

Power Presses, and 

Four-Slide ma- 

chines. Just for the 

moment, let's side- 

step the usual 

claims of quality, 

accuracy, precision, 54VC AUTOMATIC VERTICAL 
and performance. CONTINUOUS LATHE 
Let’s look at the men in both large and small 
companies all over the country who are en- 
trusted with the responsibility of deciding 
what automatic machinery to buy... whose 
to buy... and when to buy them. 

Baird has a special meaning to these 
people for a very simple reason. They have 
come to rely, not only on the products of 
Baird, but on the Baird way of working with 

them. When their 

machines arrive, 

they are in top 

operating order, 

ready for produc- 

tion. No waiting for 

them to be “‘fin- 

ished onthe floor’. 

When you are 

looking for an ex- 

perienced and 

76H CHUCKER valid opinion on 

manufacturing a high production part... 

if you need firm, factual information in a 

hurry to prove your point ...when you re- 

quire a sound, sensible quotation to justify 

your requisition ... you can count on Baird. 

And afterward, too... you will find the will- 

ingness to assist in installation and initial 
operation positively refreshing. 

Why not give us a chance to prove our 
point? Send us your prints or sample parts, 
plus specifications. We'd like to hear from 
you. 


Frank Holmes 


Jarark Ehren 
BAIRD 


THE BAIRD MACHINE COMPANY 


Stratford Avenue, Stratford, Conn. 
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You get all these 


Plus Features 


only in 
Federal Indicators 


Full Jeweled Bearings, Unit Construction, Low Inertia Indicating 
Hand, Miracle Movement &— each of these advancements 
pioneered by Federal has a particular significance to you in terms 
of better performance. AND, with all these plus features, Federal 
Dial Indicators generally sell for LESS due to their wide acceptance 


which has made possible the economies of quantity production. 


CIRCLE 283 READER SERVICE CARD 


Here are the features and reasons why they are important: 


Functionally designed Indicating Hand 
balanced for low inertia, provides greater 
sensitivity and better repeat accuracy. 
Hand has highest strength-to-mass ratio 
to preserve position and shape under 
heavy gaging action. 


Precision-made, Stainless Steel Gears, 
Rack and Pinion, for a rustproof, smoother 
running, more accurate movement. 


Positive Contact with minimum pressure 
for faithful indicator response. 


Full Jeweled Bearings reduce friction, for 
improved accuracy over a longer period 
of time. 


For complete story on Miracle Movement, write .. . 


Precision Fit of spindle and bearing for 
better repeat accuracy. 

Accurate Movement Positioning for opti- 
mum rack and gear alignment. Provides 
extremely close and positive control over 
a critical fit in every indicator. 

Unit Construction for easy maintenance 
and ‘adjustment. 

Rigid Assembly of top and bottom plates 
for accurate gear alignment essential to 
minimum wear. 

Geer and Rack Teeth are hobbed with 
micro precision so that each Federal Indi- 
cator provides uniformly high accuracy 
throughout its fu/l range. 


FEDERAL PRODUCTS CORPORATION «+ 61210 Eddy Street + Providence 1, R. I. 





Ad FEDERAL Zz 


for recommendations in modern gages... 


Dial Indicating * Air * Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 





ELD REPORT! Hardened, Tempered and 
Ground - from -the- Solid! 


Increase the 
lif e of for ming pee ee ae 


Wheel Machine Co of Indianapolis 
Md and, with it, sole rights to manufac- 
an ( utting ture a patented machine for deburr- 
ing metal parts. So far only a pro- 
e totype has been built; prior to actual 
foo AY wit production and marketing, the ma- 
chine will be redesigned to Fenn 
° standards and several basic improve- 

spray C00 ing ments will be incorporated. 
Process involves holding metal 
parts in a fixture and moving abra- 
Another benefit of sive material past the piece. The 


automotive industry is reported to 


DeVilbiss total service be more than a little interested in 


the machine, according to Fenn. 


Action in Mississippi 

Modern Tool & Die Co, Cleveland 
manufacturer of lawnmowers, wheel- 
barrows, and bicycles, will hire 250 
workers for a new plant which will 
go into operation soon at Indianola. 


Facility will contain approximately 
145,000 sq ft. DRILLS 
REAMERS 


Use DeVilbiss WDB spray gun 
for heavy-duty, high-volume Atkine Saw Division of Borg Warner BLANKS 
: : : Corp is building a 292,000 sq-ft plant 
applications. Continuous or G ‘He. Producti ill st : 
at Greenville. Production will start Premium Quality 


intermittent spray (up to 60 ide, anal 
spray cycles/min). Manual or : High Speed Steel, 


automatic control. Solid Carbide and 
Flintkote Co, New York, has chosen Carbide Tipped. 
Magnolia as the site for a 115,000 sq- 
ft facility. Company will spend more 
than $1 million for machinery and 
equipment. 


It pays to specify 


o-- 


DeVilbiss Multi-Mister is de- 
signed for jobs requiring con- 
tir.uous or intermittent fine spray 
mist. Complete with one- or 
five-gallon tank, one to four 
spray nozzles. 





: . ACE DRILL SETS 
Write for complete data to: The Standard stock sets include Fractional, Wire and Letter 


eg Company, Toledo 1, size drills, packaged in convenient folding index cases. 
110. 
ACE BLANK SETS 


Uniformly hardened high speed steel reamer and drill 
blanks precision ground to new close tolerance limits avail- 
able in standard Fractional, Wire and Letter series sets, 


D FE Vi L B HT Ss yg Call your local distributor today —or write Ace 
direct for latest catalog and price information. 
ACE DRILL 


Adrian, Michigan 


FOR TOTAL SERVICE, CALL 














“Why should | use logic when | can win the 
| ergument without if?” | ~~ ORIGINATORS OF *‘GROUND-FROM-THE-SOLID™ DRILLS 
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iM whatever 
aes You need 


Wet-proof Indicator. Protected from coolant, 
oil, oil fog, and other liquid contaminants. 
Seven models, four magnifications. 


Series M Testmaster. The Universal Test 
Indicator. Two styles. .001” or .0001” grads., 
eight models, plus non-magnetic. 


Series L Testmaster. Long range (.032” and 
.060”), high magnification. Large or regular 
size dials, two styles. .0001” or .0005” grads., 
eight models. 


Regular Dial Indicators. Five sizes including 
A.G.D. groups 1 through 4. Over eighty differ- 
ent basic models plus thousands of variations. 


Auxiliary Plunger (new precision transfer 
unit) and new Cam Type Lifting Lever extend 
usefulness and preserve accurate reading of 
Federal Dial Indicators. 


New style Tolerance Hands set easily, lock 
securely. Weights for measurement of com- 
pressible materials. Made to your or A. S.T. M. 
specs. 


Perpendicul Indicators. Two sizes, seven 
models. Crown or spiral gear movement. 





Leng Range Indicators. Wide variety of 
models up to 3” range, .001” to .0001” grads. 


Miracle Movement 


AG! rele 

Super-Sensitive Indicators. Ultimate in indi- 
cator precision. Five models, .0001” or .00005” 
grads. 


Diels for any magnification. Also balanced, 
continuous, clockwise, counter-clockwise — 
with rev. counters, special markings, etc. 


Attachments. Right Angle or Hole . . . pre- 
cision transfer units for checking “inaccessible” 
places. 


Contact Points. Many shapes, dozens of sizes. 
Polished tips, hardened steel, chrome, T.C., etc. 


Backs. Regular, offset, post, screw, adjustable, 
and flat. Special backs to order. 


Ask for Catalog 58 describing the complete line of Federal Dial Indicators. 


FEDERAL PRODUCTS CORPORATION 


61210 Eddy Street 


Providence 1, R. I. 
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for recommendations in modern gages... 


Dial Indicating * Air * Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 
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Another case history on TORIT Dust Collectors 


‘What have you done 
about this DUST?” 


In our plant trouble is spelled D-U-S-T. And our plastics pro- 
duction V.P. wanted to know what I had done to get rid of it. 
He was mad, and frankly, I didn’t blame him. Dust was costing 
us a lot of money each year—in machine wear, misalignment 
and down time—to say nothing about absenteeism and poor 
morale among the workers. How could the plant help but be 
dusty—with grinders, lathes, milling and molding machines 
running 16 hours a day. 

But I explained that I had checked on several dust control 
systems. The problem was that in 6 months we planned to ex- 
pand and re-model the shop. It seemed like throwing good 
money after bad to invest in a control system now. But the V.P. 
wanted action. He told me about a Torit engineer who had 
called on him claiming he had a dust control system that offered 
complete flexibility. Then he gave me his card and suggested I 
call him immediately. 

Believe me, I called that Torit man, but fast. He explained 
to me the flexibility his system offered—how with just minor 
changes it could be adapted to the new plant layout. I bought 
one of his Torit Model 24 Cyclone ma- 
chines for less than $1,000. It services 2 
molding machines, a double-end grinder, 2 
lathes and a milling machine. And it really 
performs—has practically eliminated the dust 
in our shop. We're finishing our expansion 
and I have ordered another Torit Dust Col- 
lector to service our additional machines. 

You'd hardly recognize our shop now. It’s 
clean. Production is up—morale is up— 
absenteeism is lower than ever. 

Torit can solve _— dust problems. For 
complete facts on dust... and how to control 


it... write Cyclone Model 24 


'T © R 4g "Tr manufacturing company 


1133 Rankin St., St. Paul 16, Minn., Dept. 432 
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- tie .4-0 REPORT 


Corinth Division of Kellogg Manufac- 
turing Co, producer of electronic de- 
vices for missiles, is building an 82,- 
500 sq-ft plant addition. 


ISA to Continue Translation of 


Russian Technical Journals 


Publication of four Russian techni- 
cal journals, translated into English, 
will be continued with the 1960 is- 
sues during the coming year by the 
Instrument Society of America, un- 
der a grant from the National Sci- 
ence Foundation. The ISA “Soviet 
Instrumentation and Control Trans- 
lation Series” is now in its fourth 
year and is carried on as a service 
to US scientists and engineers to af- 
ford a means for better information 
on latest developments in the field 


-of Soviet instrumentation. 


Included in the series are Auto- 
mation and Remote Control, a 150- 
page monthly; Measurement Tech- 
niques, a 100-page monthly; Instru- 
ments and Experimental Techniques, 
a 175-page bi-monthly; and Indus- 
trial Laboratory, a 125-page month- 
ly. The 1960 translations as well as 
those of previous years published 
under ISA’s program, are available 
at subscription rates ranging from 
$20 to $35 per annual subscription. 
Further information can be obtained 
from Instrument Society of America, 
Foreign Translations Department, 
313 Sixth Ave, Pittsburgh 22, Pa. 


Ling-Temco Busy on Orders 


Classified contracts totaling more 
than $7 million have been awarded 


matite 


SUPERVISOR 














“We settled this raise question in an arbitrary 
manner. | told him what | wanted and he told 
me where to go.” 
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PRODUCTION romp ie 
YOU CAN COUNT ON! 


R be 
SERT HOLDE ; 
2 AND HERE’S WHY: 


* eee edad, 





Convenient, 

Screw— Axiaj, Straight line load 
design Prevents clamp screw 
damage. Clamp Screw is ad. 
iustable from top or bottom, 











plated, hardened too! 
— Rugged, rigid, 
2nd corrosion Proof. 











Carbide shim Seats in three thick. 
nesses Provide insert Cost 
saving, 





More accurate pocket _ Special 
Machining to rigid Quality 
standards 9¥crantees fyjj in- 
sert support and fast, accu. 
rate indexing. 


Complete line — Over 200 

Styles and sizes, negative and 

Positive - There's g 
Throwaway Insert Holder for 

Area dam ping contact, chip. almost every machining need, 

breaker - to. insert_ Prevents 

breakage from chip wedging, 

minimizes insert Stress, 


Lock - pinned chipbreaker_ Stays 
with clamp when changing or 
indexing inserts, yet is fully 


any [pplication, 
replaceable, 


small, 


METALS 
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76-F Mamaroneck Avenve 


SPEED AND FLEXIBILITY 
— with cost-cutting Vertical Shapers 


Easily set up and using the simplest tooling, 
the CHOMIENNE M-5” with its combination of 
longitudinal, transverse and rotary table move- 
ments, angular ram adjustment and ram speeds 
up to 270 strokes per min. solves production 
*‘problems.”’ 

A\Vertical Shaper,, 12” with 

28%” Rotary Table, 5 HP motor. 


Horizontal en jain and universal 
12” to 3” stroke, 2 to 10 HP motors 


5” Vertical Shaper 
12¥2” Rotary Table 
2 HP motor 


strial corporation 


@) austin indus 


White Plains, New York 
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FOR MORE 


Who 


Since 1865 


PROFITABLE 


GRINDING 


For automatic production in plunge or traverse grinding MSO Hy- 
draulic Grinders offer ease and speed of operation with single lever 
control, automatic cycling including variable spark-out to fine finish 


and preset size — against 
or by electric gauge. 


Model FH-200 (i!lus.) 
Swing 10” 
Model FH-100 
Swing 7” 
Model FH-300 
Swing 13%" 
Grinding lengths to 60” 


MSO offers 

a complete line of 

precision grinding machines 
with features such as: 


WRITE FOR LITERATURE 


positive stop (repeat accuracy .00004”) 


Automatic cycling 
+ Precimatic sizing 
+ Electronic Match Grinding 


ASK FOR REFERENCES 


When only the best will do, check MSO first 


(a) austin industrial corporation 


76-F Ma 
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PABA. REPORT 


to Ling-Temco Electronics, Dallas. 
These orders increase to more than 
$19 million the new business an- 
nounced since July 12 by Temco 
Aerosystems, a division of Temco 
Electronics & Missiles Co, subsidiary 
of Ling-Temco Electronics Inc. 

Airborne electronic digital timing 
systems and complete digital data 
handling systems have been intro- 
duced to military markets by Temco 
Aerosystems which will do the work 
on the new contracts. 


Aluminum Foils Inc .. . 


. .» has changed its name to Con- 
solidated Aluminum Corp. The Jack- 
son, Tenn, firm is an independent 
producer of aluminum foil, coiled 
sheet, and super purity aluminum. 
Growth and diversification have 
necessitated the name alteration. In 
addition to making standard alu- 
minum sheet and foil in varied gages, 
widths, tempers, and finishes, com- 
pany has just completed a plant ex- 
pansion program tripling its capaci- 
ty to produce super purity aluminum 
and making it the largest US pro- 
ducer. The metal can be supplied in 
purities ranging from 99.99% to 
99.999% and is available in a wide 
range of forms including pig, billets, 
pellets, coiled sheet, and foil. 


Ampex Sets Up Service Division 

Data Parts and Service Division of 
Ampex Data Products Co, Redwood 
City, Calif, has been established to 
provide special service for customers 
who use Ampex recorders in com- 
puters, for machine-tool control, and 
for acquiring scientific data in mis- 
sile and satellite research programs. 


AC ME 
Tou J 
DE CO. 


“Why, there was an increase in your pay en- 
velope this week, Taylor. Didn't your wife 
tell you?” 
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LARGEST WORK AREA—Constant eight 
inches of work space from lens to 
focal plane regardless of magnification. Plenty 
of room for large objects. 


UNSURPASSED ACCURACY —Famed 
Kodak Ektar® lenses guarantee re- 
liable measurements with clear accurate images 
over entire screen. 


BRILLIANT SURFACE ILLUMINATION — 
Original design, “direct-on” built-in 
surface illuminator gives extra bright image and 
full work clearance at all magnifications. 






































ERECT -UNREVERSED IMAGE—Correct, 
normal appearing images at all mag- 
nifications, eliminate confusion, simplify opera- 
tion and save time. 


COATED LENSES AND MIRRORS —Pro- 
duce clear sharp images characteristic 
of Ex-Cell-O Contour Projectors. Have been 
standard on all models for many years. 


BRIGHT, GLARE-FREE SCREEN-The 
“Fresnel” lens is exclusive with Ex- 
Cell-O, permits operator to see entire screen 
evenly illuminated from normal position. No 
“hot spots”. 


TRUE MEASURING PRECISION —All 
Ex-Cell-O Contour Projectors not 
only read to tenths—they measure to tenths. 
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CHECK THESE FEATURES / 





FINGERTIP CONTROLS —Ex-Cell-O 
Contour Projectors are designed for 
maximum convenience and comfortable all day 
operation. Easy-to-reach controls. 














RUGGED CONSTRUCTION—The long 
established reputation of Ex-Cell-O 
for precision and quality assures years of trou- 
ble free operation. 


YOUR OGP REPRESENTATIVE — Will 
help you make sure you get the right 
Fx-Cell-O Contour Projector to fit your optical 
gaging requirements. Call him today! 























Write for new edition of 
EX-CELL-O Contour Projector 
Booklet—Available Now! 


*Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED BY 






ROCHESTER 11, N. Y. 




















(A subsidiary of EX-CELL-O Corporation) 
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WITH MADISON YOU GET A 


100% DIVIDEND 
IN STOCK REMOVAL 


You now get double the amount of stock 
removal for the same dollar investment 
when you use Madison’s new DOUBLIFE® 
Reamer. The unique switch-over plate allows 
you to extend the cutting edges for hours of 
extra life. 





What’s more, you get all these dollar-saving 
features ! 


¢ Cutter adjustable in bar — cutter need 
not be removed from bar to make size 
adjustments. Diameter can be changed 
in seconds by simply turning adjusting 
screw. 


“Scissoring” eliminated — mating parts 
slide on a precision ground “V” and flat. 


Speed and Ease in Regrinding — You 
grind only two edges, then set accurately 
to size desired. 


Tolerances can be held to .0005” and the 
finish produced is from 50 to 100 R.M.S. 
depending on feed, speed and material. 


No floating holders are required — cutter 
has floating action in bar. 


Get further information from your Madison 
representative or write for latest bulletin. 


(ZL Doibly Z 


sie, 


TREPANNING REAMING SPADE DRILLING 
GUN DRILLING RECESSING ROLLER BURNISHING 


Ps 33 REPORT 


H-VW-M Triples Capacity 
At Grand Rapids Chemical Plant 


Completed expansion at Hanson-Van 
Winkle-Munning Co’s manufactur- 
ing facility at Grand Rapids has re- 
sulted in triple capacity for produc- 
tion of its recently enlarged line of 
proprietary and other chemicals for 
electroplating and other metal fin- 
ishing. Facility has also been estab- 
lished as a new shipping point for 
Econ-O-Shape, regular and rec- 
tangular rolled carbon nickel anodes; 
complete processing operations are 
conducted at this plant. 


Stolper Steel Products Corp... 


. . » Menomonee Falis, Wis, is now 
Stolper Industries Inc. The 52-year- 
old company’s Metal Products Div 
has for some time been fabricating 
parts from stainless steel, aluminum, 
and other non-ferrous materials, as 
well as in mild steel. Its Allen Div 
specializes in design and engineering 
of complete operator cabs, air con- 
ditioning, and military winteriza- 
tion. Acquisition of Plasticon Inc of 
El Monte, Calif, last May marked the 
company’s entry into reinforced plas- 
tics, and speeded up the selection 
of a broadened name. 


Redstone Machine & Tool Co... 


. Huntsville, Ala, a firm which 
does general precision machine work 
in addition to building missile com- 
ponents and other products, is build- 
ing a 580 sq-ft addition to its facili- 
ties. 














EO MADISON Seaodie | | le 


- BOX 1137, PROVIDENCE, RHODE ISLAND 


“Try to hire all married men. They don’t get 
upset when you yell at them.” 
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Toronto 
Ajax 1395 


Detroit 
JOrdan 6-4767 
Chicago 
COlumbus 1-7199 


Seattle 
MUtual 1997 


San Francisco 
JUno 9-3050° 


Los Angeles 
LUdiow 9-3453 
and 
ANgeles 9-7304 


Denver. 
BElmont 3-2333 


Houstoa 
PArkview 3-3521 
Atlanta 


TRinity 5-8196 
and 
CEdar 3-2361 


Nashville 
CYpress 2-7016 


Whether you, want information on an application, or 
service on an existing installation, the Ajax Magnethermic 
man can give you assistance. He knows induction heating 
and melting 


induction heating is our only business! 


GENERAL OFFICES....... 


i re fal—14al—1aeallo 


CORPORATION 


and future customers! 


TRENTON DIVISION 


Cleveland 
ACademy 1-6440 


Youngstown 
STerling 8-9661 


wee Cincinnati 
: TRinity 1-2520 
and 
EAst 1-8844 


Erie 
Glendale 5-9604 


New Haven 
MAine 4-2375 


Philadelphia 
GArfield 6-6520 


Trenton 
OWen 5-6205 


goceecae * 
“youve: 


MAGHETHERMIC 


<<++e-<0=". O. BOX 639 
Youngstown 1, Ohio 


930 Lower Ferry Road 
Trenton 5, New Jersey 


YOUNGSTOWN DIVISION...3990 Simon Road 
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Youngstown 1, Ohio 
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EVALUATION 
YOUR PLANT 





If you're not getting a true micro- 
inch surface or extremely close tol- 
erances when finishing hard-to-work 
materials, call your Elgin field engi- 
neer. He is a diamond specialist and 
whatever the material . . . hardened 
steels, carbides or ceramics ... he 
will solve the problem of precision 
polishing and finishing by recom- 
mending an Elgin Diamond com- 
pound for your specific application. 
The Elgin Diamond compound he 
selects will be of the right grading 
and concentration for the best per- 
formance on your job. Your Elgin 
field engineer carries a microscope 
and will conduct an exacting visual 
inspection under actual production 
conditions at your plant. Write for 
the complete Elgin Diamond Com- 
pound catalog. For special assist- 
ance on your polishing or finishing 
problems call your local Elgin 
Diamond specialist or write: 
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ELGIN NATIONAL oe WATCH COMPANY 
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MACHINES AND ATTACHMENTS 


T GISHOLT MACHINES — Gisholt 

Machine Co, 1245 E Washington 
Ave, Madison 10, Wis. 12-page condensed 
catalog, form 1126-N, contains illustrated, 
brief descriptions of Masterline machines. 
Section on manually operated ram type 
and saddle type turret lathes now includes 
the completely new and entirely automatic 
AR turret lathe and the redesigned Faster- 
matic automatic chucking turret lathe with 
FeeDial. Included in the line are auto- 
matic chucking lathes, the Cri-Dan high- 
speed, semi-automatic, single-point thread- 
ing lathes, Superfinishing machines, bal- 
ancing machines, and the JETracer attach- 
ment. Section is included on Masterglas 
custom-molded fiberglass reinforced plastic 
products. 


2 BORING AND MILLING MA- 

CHINES—DeVlieg Machine Co, Fair 
St, Royal Oak, Mich. 12-page illustrated 
publication SJ-106-9-60 describes features 
of the Spiramatic Jigmil machines for 
one-piece or production operations. Dis- 
cusses advantages of new direct-dial di- 
mension system called Diatrol, and the 
numerical tape control system designated 
Tapac. Also covers the Micropoint tool 
grinder that grinds single point tool pro- 
files geometrically correct to gage accu- 
racy; automatic functions and accessories 
for the Spiramatic Jigmils, machine spec- 
ifications; and tooling systems developed 
for handling HSS, carbide, and ceramic 
cutting tips in boring, facing, turning, 
and multiple cuts. 


3 PRECISION SPEED LATHE—Riv- 

ett Lathe & Grinder Inc, Brighton 
35, Boston, Mass. 6-page bulletin illus- 
trates and describes the Rivett 60 Series 
that incorporates one-motion control. Sin- 
gle lever starts lathe spindle, selects any 
speed up to 4800 rpm, changes speed dur- 
ing operation, or instantly stops or re- 
verses spindle. 


4 NUMERICAL MACHINE TOOL 

CONTROL — Westinghouse Electric 
Corp, Syetema Control Dept, PO Box 2025, 
Buffalo, NY. 4-page bulletin presents il- 
lustrated data on PRODAC (programmed 
digital automatic control), the first nu- 
merical control system employing all- 
static, all-transistorized circuitry. The 
system can be tailored to fit almost any 
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NEW from Square D... 


A SMALLER 10 AMP RELAY- 
WITH INDUSTRIAL FEATURES: 


Terminal or 
Plug-In Wiring 


®@ RATINGS easily handle solenoid loads. 
AC pilot duty rated 690 VA. Continuous 
rating 10 amperes, 125 volts AC for 
plug-in construction and 277 volts AC 
for terminal connection 


@ Long Life makes suitable for rugged 
machine tool applications 

© Molded coil operates cooler and keeps 
out moisture for longer life 

e@ No solder joints to break 

© Optional pilot light indicates when 
relay is energized 


® Durable nylon dust cover won't break, 
crack or support combustion 


| 


ey i 


- 
le 
> 


fe, ¥ 


PRESSURE 
CONNECTORS SCREWS CONNECTORS 


Write FOR DETAILS! + Square D Company, 
Dept. SA, 4041 North Richards Street, Milwaukee 12, Wisconsin 


wherever electricity is distributed and controlled 
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machine tool and is reported to be ideally 
suited to drilling, boring, turning, shaping, 
riveting, milling machines, presses, and 
stamping machines. 


5 CHINES — Foote-Bart Co, Cleveland 

SURFACE BROACHING MA- 
8, Ohio. 6-page brochure gives information 
on line of continuous horizontal surface 
broaching and vertical surface broaching 
machines. Typical parts produced are il- 
lustrated. The vertical machines have 5, 
10, 15, and 25-ton capacities. Broach stroke 
in the vertical models extends to 66 in. 
Stroke length in the horizontal models is 
40 to 140 in. 


y METALWORKING MACHINE — 

Wales Strippit Inc, Akron, NY. 8- 
page catalog 30S describes features of the 
Super 30 Fabricator, a multi-purpose, sin- 
gle-station sheet metalworking machine 
with 30-in. throat depth for prototype and 


ROBBING YOU BLIND? shart or watiem postecinn wens, Bistebe 


the operator to position work faster and 
more accurately, how swing-shift punch 
Transmitted vibration in your plant or office lems. Unisorb Vibration Control reduces noise, holders = iy 3 die buttons allow tools 
is a universal culprit that keeps attacking your worker fatigue and human _ inefficiency. to be changed in as little as 20 seconds. 
. - < Accessories include the Strippit Duplica- 
costs and operating efficiency in a hundred Unisorb will reduce maintenance of buildings tor which reproduces any complex hele 
ways... unless checked at its source. and machines, cut down-timeand simplify ma- pattern for production runs. 
Unisorb machine mounts — either pads or chine installation. In addition, tests show that 
Level-Rite devices — reduce up to 85% of this Unisorb perraits running machines at higher 7 GRINDING AND FINISHING MA- 
transmitted vibration and provide a practical, speeds and closer tolerances for increased CHINERY—Sales Service Mfg Co, 


low-cost solution to almost all vibration prob- production and improved quality. 2363 University Ave, St. Papl 14, Minn. 
Brochure TM860 gives details on Tri-Matic 


oscillating belt grinders, 12 through 48- 
in. sizes, with specifications and typical 
applications. Also describes oscillating 
h 8 ing a ive i 
Unisorb Mounting Unisorb Level-Rite 200 vente ne eens Sears Werere 
Pads Unisorb Level-Rite “Jun- 
Unisorb padsarethe jor’ has been especially a BAR STOCK CUTOFF MACHINE 
basic vibration con- designed for light machines, air conditioners, ‘ —Salem-Brosius Inc, PO Box 2222, 
trol unit, identified by the red centers and business machines and similar equipment. Pittsburgh 30, Pa. Illustrated brochure pro- 


- ' ision leveling device and vibra- bides information on the Reactron torque 
brand mark. Available in a wide range of den A low cost, precision leveling devi cutting bar wteck eute® mochine beth. in 


sities and thicknesses for proper application. tion control unit, with loading limit of 200 Ibs. three siaes for stock ap to 1, & ond 8% 
Saves up to 80% in installation time and costs. per unit. Ideal for original equipment. im. dla. It will cut round, ovenre, hexagon, 
octagon, and many other of the standard 
bar shapes. Metals cut include aluminum, 
brass, titanium, steel, and other structural 
metals and, depending upon tensile strength 
or elongation of the metal, it will cut short 
Unisorb Level-Rite Remember — to simplify a. lengths as small as 1/3 the bar diameter. 
Mount improve performance and contro Unit will cut heat-treated bar stock with- 
vibration... out prior anneal. 


Unisorb Level-Rite 
j i ; Pil 5 ye Smanl UNISORB MOU NTS | 4 METAL SPINNING—Phoeniz Prod- 
contained leveling device for ali types of ma- MAKE THE DIFFERENCE | ucts Co, Metal Seiuning Disteled, 


chines. Fast, simplified way to achieve and ; 4715 N 27th St, Milwaukee 9, Wis. Bulletin 
hold precise level. Available with exclusive . . » for all types of machines rom lab- | describes Phoenixspun Powerspinning, 2s 
screw-post design or as a basic mounting oratory equipment to giant presses. | new development in metal processing that 
piate for use with built-in leveling devices. Ask for a Money-Back Trial... Now! makes possible the highly accurate spin- 


TOI 1:) 


UNISORB 200 SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Division of The FELTERS Company New York, N. Y. + Chicago, Ill. + Detroit, Mich. + Upper Darby, 
Penna. «+ St. Louis, Mo. + Taylor Felt & Supply Co., San Francisco, Calif. » Acorn Mfg. Co., Los Angeles, Calif. 






































Please send me a Unisorb Sample and Free Book. 








Name 
Company... 
Address... 


Zone State.... 


“| like living next door to you, Jones. You're 
easy fo keep up with.” 
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SUCCESS DEPENDS 
ON LUBRICATION” 








EXTRUDOIL ‘51 
DO CONCENTRATE 


MACCO EXTRUDOIL #51 
DO CONCENTRATE 









Why is Macco Extrudoil #51 DO Concentrate the first 
choice of experienced cold extrusion men? The answer 
is easy . . . Macco research and development, work- 
@ REDUCES PRODUCTION COST . . . IN- ing nail cRasel with leading caesielan equipment 
CREASES PRODUCTION DUE TO LESS manufacturers, developed this Extrudoil to meet the 
DOWN TIME BECAUSE OF TOOL distinct needs of cold extrusion. Result—today Macco 
CHANGES Extrudoil 451 DO Concentrate is far ahead of the field 
. . » proved in production beyond question .. . used 
@ FREER FLOWING OF METAL ASSURES every day in the extrusion of screws, bolts, nuts, bear- 


MAINTENANCE OF ABSOLUTE TOL- ing races, spark plug shells, worm shafts, gears, tappet 
bodies, sleeves. If you are now engaged in cold ex- 


ERANCES ; Ae Dian ag: 
trusion, or even thinking about it, it will pay you well 
to talk to a Macco engineer. There’s one in your area. 


@ CUTS INVENTORY COST — ONE LUB- if don't k hi . 3 hy We'll 
RICANT DOES ALL THE JOBS you gon now him, write, wire or phone us. e 
have him see you. 
@ CUTS DIE TRY-OUT TIME 


Get the facts . . . find out for yourself why 
THE METALWORKING INDUSTRY LOOKS TO MACCO FOR LEADERSHIP 


aE, ee | 
MACCO& 
PRODUCTS COMPANY 


9206 S. SANGAMON ST., CHICAGO 20, ILLINOIS 
PRESCOTT 9-0800 


VICE CARD 






4 


(EXCLUSIVE 


Synchro-matic 
and 
Synchro-shear 


... for jobs no other 
resistance welders can do 


THOMSON QUALITY is so important 
that we build our own transformers 
to assure maximum performance and 
reliability. For all AUTOMATED and 
HIGH-PRODUCTION requirements — 
either special or standard design — 
THOMSON QUALITY is within your 
budget. ATHOMSON quote will prove it. 


* patented 


Look for our nearest representative 
in the yellow pages or contact — 


HOMSON ELECTRIC WELDER COMPANY 
161 PLEASANT STREET, LYNN, MASSACHUSETTS 
UYnn 2.7710 
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ning of even the toughest alloys—chrome- 
moly steels, the stainless steel alloys, ti- 
tanium, high-strength aluminum alloys— 
in thicknesses up to 2 in., diameters of 


170 in, 
10 DIVIDING HEADS — Vinco Corp, 
9111 Schaefer Hwy, Detroit 28, Mich. 
8-page brochure describes applications, ac- 
curacy, operation, and floor space of three 
models of the Vinco Optical Master In- 
spection dividing head. Charts on the in- 
spection of tooth spacing of gears and 
splines; cam contour measurement; and 
calibration of involute profiles are included 
together with a condensed content of the 
Vineo Angular Spacing book. 


TOOLS AND ACCESSORIES 


TT THREADING TOOLS — National 

Acme Co, Threading Tools Division, 
170 E 181et St, Cleveland 8, Ohio. 44-page 
bulletin DT-60 pictures and describes com- 
plete line of Vers-O-Tool selfopening 
threading and hollow milling heads, col- 
lapsible and solid adjustable taps. In ad- 
dition, the new line of 5-chaser Vers-O-Too!l 
heads for revolving and non-revolving spin- 
dies are listed. Also covered are specifica- 
tions, parts lists, ordering instructions, 


and thread data. 
12 MULTIPLE SPINDLES — Gardner- 
Denver Co, Quincy, Ill. 12-page bul- 
letin provides information on wide selec- 
tion of multiple spindles for production 
nut setting. Power units are available to 
meet torque requirements to over 200 ft-lb. 
In the basic power units there are wide 
ranges of speeds and torques from which 
to choose. Both center type and offset spin- 
dies are available. New 16J-3 series has 
speed range of 340 to 1300 rpm. Soft draw 
torque range at 90 psi is 5 to 465 ft-lb. The 
16J-6 model speed range is 175 to 1750 
rpm with soft draw torques from 12 to 
188 ft-lb at 90 psi. 


1 CARBIDES—Adamas Carbide Corp, 

Kenilworth, NJ. 36-page price list 
960 gives specifications and new prices on 
complete line of tungsten carbide tools, 
tool tips, dies, wear parts, and Dex-A- 
Tools. 





“With this new model, I've a feeling we've | 
reached the ultimate in puters—it cheats.” | 





TRACE-MATIC 


By flip of switch use 

as standard lathe, for 
tracing, or thread cutting. 
Reproduction accuracies 
to 0005’. 


RECIPRO-MATIC 


The first 

fully auto- 

matic die sink 
attachment. So 
automatic that 

one man can set up 
and run several 
machines. Infinitely 
variable feed rates. 


CONTOUR-MATIC 


Any of these exclusive Turchan developments 
mount on your present machines. They'll put you 
on the track to low-cost precision tracer ma- 
chining! Write or phone for full details. 


urchan 


FOLLOWER MACHINE CO. 
Box 157 + tnkster, Michigan 
Phone (Detroit) CRestwood &-1190 
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CONSUMABLE VACUUM MELTED 


5 gj = 








from the world’s most modern ultra-high vacuum melting furnace 


| TR Pai. ee 
Cleaner, tougher, stronger steels fit for the meticulous specifications that What CVM ‘canaaane ae steel: 
frame today’s new uses on earth, in air or in space—steels that perform beyond | s snaeussiebeanpumeseaammemsoasanll A 

all previous standards because of Consumable Vacuum Melting, under precise | EFFECT OF CONSUMABLE ELECTRODE VACUUM 
control. e Every First Quality Vanadium-Alloys steel is a finer steel when MELTING ON TRANSVERSE DUCTILITY OF VASCO- 


CVM processed: the table at right is typical. If your application requires the JET 1000 AT 280-310,000 PSI 
utmost from a specific grade, the moderate extra cost of CVM will prove a 
sound investment. Let us go over the facts with you, at your convenience. 


Representative billets and bars from multiple heats. 
Four to six tensile bars cut transversely from midradius 


CVM GRADES NOW AVAILABLE of each piece and heat treated to 280-310,000 psi 


ultimate tensile strength. 
VASCOJET 1000 AISI 4350 VASCO M50 
AMS 52100 A286 STAINLESS 410 Avg. Transverse Reduction 
AMS 51100 STAINLESS 430 INCO 901 of Area (280-310 ksi) 


STAINLESS 440 C AMS 6434 300 M Cross Section Consumable Vacuum Melt Air Melt 
STAINLESS 440 C MODIFIED VASCO M1 AISI 9310 


D6-AC VASCO M2 STAINLESS 316 16” square 
AIS! 4340 VASCO M10 STAINLESS 317 om bp be 
Special compositions of any kind will be made to customers’ requirements. 4 —4 
” row 
7” square 


50th Anniversary 


VANADIUM-ALLOYS STEEL COMPANY gst 0G 


~ 
GENERAL OFFICES: LATROBE, PA. S 


DIVISIONS: Anchor Drawn Steel Co. » Colonial Steel Co. « Metal Forming Corporation « Pittsburgh Tool e 
Stee! Wire Co. ¢ Vanadium-Alloys Steel Co. Pm 


SUBSIDIARIES: Vanadium-Alloys Stee! Canada Limited « Vanadium-Alloys Stee! Societa Italiana fy 
Per Azioni e EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) i 9 
@ Nazionale Cogne Societa Italiana (Italy) Specipy 
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Brap Foore 
ea 


«»-FOR AWORLD AT WORK 
SUPERIOR TESTING METHODS 


give you gears cut to maximum accuracy and precision 


@Theodolite 
accurate to within 
0°-0'-0.2" of are 
being used to check 
indexing of 154° 
gear shaper 


4 Special 154” 
gear shaper re- 
worked by BRAD 
FOOTE for cutting 
precision gearing 


A Actual graph of index wheel accuracy readings in seconds of arc 
at each 3° (rotation) interval 


BRAD FOOTE’s constant striving for higher 
quality leaves nothing to chance. Con- 
stant checking of all gear-cutting 
machines assures all gears are cut accu- 
rately to the closest possible tolerances. 

Here a BRAD FOOTE inspector uses a 
Theodolite to verify the accuracy of 
the worm wheel of a large 154” gear 
shaper. This instrument is capable of 
readings accurate to within 0°-0’-0,2” 
of arc between adjacent readings. 

It is through such painstaking attention 
to every detail of manufacture... from 


blanks to finished precision gears... 
that BRAD FOOTE maintains a rigid stand- 
ard of excellence which is recognized 
throughout industry. 


ORDER FROM BRAD FOOTE 


Your order for BRAD FOOTE Gears will be 
processed by an experienced organizo- 
tion of gear specialists and produced on 
the most extensive and versatile facilities 
available. Maximum performance and 
your complete satisfaction are assured 
because no one shares our responsibility. 


OTHER SPECIALIZEDBRAD FOOTE INSPECTION FACILITIES 
FOR TESTING: Involute « Lead « Tooth Spacing « Red Line 
Dial Bridge Gage + Metalography Laboratory 


j 


Send for :..w Bulletin #107 
Find ovt what BRAD FOOTE's 
two generations of gear building 
experience can do for YOU. 
Write today 
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14 FLEXIBLE SHAFT HANDBOOK— 

S S White Industrial Division, Dept 
P, 10 E 40th St, New York 16, NY. 89- 
page indexed handbook, completely revised 
fourth edition, presents simplified approach 
to the selection of flexible shafting through 
standard, pre-engineered, or custom-de- 
signed units. Information included on a 
new, simplified engaging system based on 
integral formed square drives, and the 
improved Series 7 (remote control) and 
Series 9 (power drive). Describes advan- 
tages of flexible shafts, their function, ap- 
plications, basic data on standard power 
drive and remote control shafts, use of 
adapters and other accessories, and a sec- 
tion of tables and statistics. 


1 MEASURING INSTRUMENTS — 

Tubular Micrometer Co, St James, 
Minn. 6-page illustrated brochure contains 
data on Scherr-Tumico O-Vee gages for 
measuring of thread pitch diameter, and 
O-Vee screw thread comparator. 4-page 
companion brochure describes and pictures 
the Scherr-Tumico Linearscope with a 
4 x 12-in. coordinate travel. 


1 GAMMA RADIOGRAPHY—Radion- 

ics Ince, Lafayette & Water Sta, 
Norristown, Pa. Ulustrated data sheet pro- 
vides information on Model 60-1000 Gam- 
matron with a capacity of over 3000 curies 
of cobalt 60. It provides 2 MeV radiogra- 
phy for not much more than the cost of 
a 250 KVP X-ray machine. Exposure 
times are low, and radiographic quality is 
said to be at least equal to that of a 2 
MeV X-ray machine. Components and op- 
eration are discussed; safety features and 
specifications are listed. 


17 FORM TOOLS AND BLANKS — 

Somma Tool Co, 109 Scott Rd, Water- 
bury, Conn. 4-page supplement to catalog 
58 describes recent additions to line of 
standard form tools and blanks for auto- 
matic screw machines. New items include 
solid carbide cutoff tools; straight blade 
cutoff tools made from T-5 high cobalt 
steel; a standard line of form and cutoff 
tools for producing American Standard 
machine screws with flat, round, fillister, or 
oval fillister heads; and hardened dovetail 
form and shave tool blanks. Specifications 
and prices on all sizes included. 


18 “TOOLING INFORMATION SERV- 

ICES—Detroit Tooling Association, 
108 Pallister Ave, Detroit 2, Mich. 6-page 
magazine to be published monthly by the 
Association (formerly known as the Auto- 
motive Tool & Die Manufacturers Asso- 











Brap Foote Gear Works, INC. 


1301 South Cicero Avenue « Cicero 50, Illinois » Bishop 2-1070 « Olympic 2-7700 
subsidiary + PITTSBURGH GEAR COMPANY, Noville island - Pittsburgh 25, Pa., Phone: SPaviding 1-4600 


“Don’t let his gruff exterior fool you. On the 
inside he’s even gruffer.” 
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Down-to-earth reasons for using 
Custom Quality OHIO Tubing 


+4+441 


As in rotary drilling, which uses steel tubing internally upset by Ohio | aes 
Seamless, greater strength and lighter weight may be important in —~ P ttt 
your product. “TT 11 I tok 
So before selecting a tubing source consider these important facts. ~ 

OHIO Tubing is always the exact tubing you need for your product 

because OHIO Tubing is CUSTOM MADE for your product. Your order 

is manufactured to your own specifications to produce steel tubing 

especially for your application — the precise grade, analysis, size, 

shape, special anneal and tolerances best suited to your needs. 


Ohio Seamless Tube produces both seamless and electric welded 
steel tubing — is prepared to form many finished or semi-finished 
tubular parts to your designs. 


To get the most from your next steel tubing order, use Custom Made 
OHIO Tubing. Contact your nearest Ohio Seamless representative, 
or send part drawings to the plant at Shelby, Ohio — Birthplace of 
the Seamless Steel Tube Industry in America. A-3061A 


Model illustrated built to 3.5 mm scale. Typical Ohio Seamless 
tubular upset forgings 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company > SHELBY, OHIO 


Seamless and Electric Resistance Welded Stee! Tubing * Fabricating and Forging 
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GOSS 
a a> 
DeELEEUW 
| AUTOMATIC CHUCKING 2 
MACHINES ye 
| perform one to three 4 
——— ~ 29 


TO CUT PRODUCTION COSTS... 


More completely finished parts 
at the end of day with no 
partly finished pieces lying 
around is the regular accom- 
plishment of Goss & DeLeeuw "1- 
2-3" chuckers. It means complete 
finishing on one, two or three 
ends simultaneously or in se- 
quence without tool resetting, 
rechucking or parts handling. 
Machining operations may in- 
clude boring, facing, turning and 
threading. 


Change over from job to job is simple. 
Cost-cutting is assured on long or short 
runs. Goss and DeLeeuw Chucking Ma- 
chines are the only standard machines 
of their type which operate the “1-2-3” 
way to reduce costs per piece and step 
up the number of pieces per hour. 


Xe 
ote 
Bs 


Investigate the opportunities offered by these machines on 
your production by sending samples of your work for time and 
cost estimates—Ask for illustrated descriptive literature. 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


ciation) is available to anyone interested 
in dies, jigs, fixtures, molds, gages, tools, 
special hinery, and lated products. 
The initial September issue contains an 
article on the production and tryout of 
English car dies in Detrott. To receive 
monthly copies, send name, company af- 
filiation, and address to Chester A Cahn, 
Managing Director, Detroit Tooling Asso- 
ciation. 


19 PUMP UNITS FOR MACHINE 
TOOLS — Ruth Machinery Co, 
1809 Reading Rd, Cincinnati 2, Ohio. 4- 
page bulletin illustrates and provides tabu- 
lar data on gusher tank units for supply- 
ing coolant to machine tools not equipped 
with a coolant pump. They also may be 
used as portable, or auxiliary systems. Tank 
capacities range from 4 to 50 gal. 








20 “A B C OF MODERN LUBRICA- 
TION” — Bijur Lubricating Corp, 
151 W Passaic St, Rochelle Park, NJ. 4- 
page bulletin describes and pictures the 
three basic el ts of aut tie lubrica- 
tion: lubricators, distribution systems, and 
Meter-Units. Eight types of automatic 
lubcieators are shown. Distribution sys- 
tem details are given. Third section cov- 
ers the Meter-Unit which regulates amount 
of oil flow at each bearing. 





* DRAWING AND MEASURING IN- 

STRUMENTS—Alvin & Co, Windsor, 
Conn. 124-page catalog covers complete 
line of equipment including advanced draw- 
ing sets; drawing instruments; designing 
aids (templets for electronic, tool design, 
and other fields); drawing equipment; draft- 
ing materials; computing and measuring 
devices; magnifiers. Request direct on com- 
pany letterhead. 


HEAT TREATING AND WELDING 


21 RESISTANCE WELDERS — Fed- 

eral Machine & Welder Co, Warren, 
Ohio. 12-page brochure BT-60 illustrates 
and describes iine of resistance welders in 
all phases, spot, projection, seam, roll 
seam, portable, aircraft spot and seam, 
flash, multi-spot and automated. 


22 WELDING ALLOY MANUAL—AIU- 

State Welding Alloys Co, 249-55 Fer- 
ris Ave, White Plains, NY. 56-page weld- 
ing, brazing, and soldering alloy and flux 
catalog and instruction manual gives 
physical properties, major uses, detailed 
application instructions, and latest tech- 


(Continued on p 209) 
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SKI N NER 2-way Solenoid Valves 


elmattels flow, 


high pressure applications 











Here’s how Skinner two-way 
valve design provides long lasting, 
trouble-free operation 


e Underwriters’ Laboratories approved 
e Stainless steel internal parts resist corrosion 


Forged naval brass body 
Famous Skinner V5 solenoid operator 
Well rounded main orifice and pilot seats 


A—Transparent view of normally open 2-way R type 


valve with piped pilot exhaust return 


B—Coil C—Sleeve, plunger and spring assembly 
D—Piston assembly with soft synthetic insert 


When you have high-flow control problems 
at standard or high pressures the new Skinner 
two-way R series valves may be the answer. 
These pilot-operated solenoid valves are de- 
signed for use with air, oil, water, inert gases 
and other common media at operating pres- 
sure differentials of 5 up to 1250 PSI. They 
may be used for all types of control appli- 
cations, such as: in high-pressure lifting, 
commercial laundry equipment, machinery, 
machine tooling, spraying, etc. 

Skinner R series two-way valves have 
forged naval brass bodies to provide a dense 
metal structure and use a foolproof stainless 
steel piston with soft synthetic insert to 
open and seal the main orifice. Types are 
available normally open or normally closed, 


LE 


NORMALLY CLOSED TYPE R2 


in standard and explosion-proof construction. 

To make installation easy for every appli- 
cation, a wide choice of electrical housing 
options is available. These include JIC, AN 
connector, automotive terminals, etc. All 
housings can be rotated 360°. Manual over- 
ride is also offered to permit manual opening 
of normally closed valves, or closing of nor- 
mally open valves, in emergency. 

Skinner R series valves may be used with 
all common voltages and frequencies and 
there are several coil types such as: varnished, 
molded waterproof, tropicalized and high 
temperature for specific applications. 

The R series, illustrated here, is just one 
in a complete range of 2-, 3- and 4-way 
Skinner solenoid valves. 


TWO-WAY R SERIES SPECIFICATIONS 


R2 R2H 
Types XR2 XR2H 


RPI 
R2H6 XRPI 





Position Normally closed Normally closed 
Pipe Size (NPTF yy" yi" 

Iry Seal) 
Orifice Size e 4" 
Cv Factor -758 -758 


Operating Pressure 
Differential (PSI) 
Minimum 5 5 


Maximum AC Service 200 1250 
Maximum DC Service 200 500 
Bubbletight Bubbletight 


Minus 40°F to Minus 40°F to 
plus 180°F plus 180°F 


Leakage 


Temperature Range 
(Ambient and Media) 








When you specify solenoid valves, specify Skinner. 


Normally closed 





Normally open 
yi" = 
4" 


-758 


5 
1000 
Bubbletight 


Minus 40°F to 
plus 180°F 


Bubbletight 


Minus 40°F to 
plus 180°F 





Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


‘iE 
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ELZCTRIC 


VALVES 


SKINNER ELECTRIC VALVE DIVISION, 


THE CREST OF QUALITY 


THE SKINNER CHUCK COMPANY «¢ NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN V.S.A 
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niques for welding, brazing, soldering, cut- 
ting, and hardfacing. Charts and tables 
summarize alloy selection and properties. 


Products are indexed by major metal use. ¥ . y 
Practical short-cuts, helpful hints, and { fie ox’ ve 0 e 
data on automatic and semi-automatic b \ 


welding wire are included. 


23 FLAME HARDENING EQUIP- |, . 
MENT—Air Reduction Sales Co, 150 ; : ‘ » , ab 


E 42nd St, New York 17, NY. 12-page 
brochure, form ADC 704A, illustrates and 


describes various problems of oxy-acety- 
lene flame hardening and shows how they al} e 
can be solved with Airco equipment. Equip- , 


ment discussed ranges from standard heat- 


ing torches and tips and water-cooled 
flame hardening torches to gear hardening i 2 
equipment adapted to use with the No. 20 ? 


Radiagraph, a portable machine carriage 
that operates on a tongued and grooved 
steel track. 





24 WELDING ELECTRODE CHART ; Wheelock, Lovejoy maintains 
—Hobart Brothers Co, Troy, Ohio. ” seven strategically -located 


28 x 35-in. wall chart gives description, | , ’ 
number, color code, mechanical properties, a - - ‘ warehouses to serve the 


size, current range, procedure, and appli- < x ‘ ’ needs of its customers. 


cation information on the complete line of ‘ . 
are welding electrodes. Includes welding -— Each warehouse is fully staffed 


symbols, welding arc, causes and cures of Bag ’ by metallurgists of long 


common welding troubles, typical deposi- . " 
tion rates, and a metal hardness conversion experience, ready to advise 


table. you as to grades, applications, 


25 ULTRASONIC JOINING UNIT — | 2 heat treating, etc. 
Raytheon Co, 1415 Boston-Providence | 


Turnpike, Norwood, Mass. Data sheet 2- | ic , as . 
380 describes features and operation of | . y *, “ Also on hand at all times are 
y 


Model 2-380 designed for working with ma- + j Fd complete stocks of alloy steels. 


terials which previously were considered r 7 
to be too difficult to wet with fluxless ; ZY, You'll find standard AISI 


solder or to weld, such as aluminum, sili- I VPA “4 and SAE steels, and our own 
con, germanium, or ferrites. Unit con- we “ . 

sists of three major components: an elec- HY-TEN steels, offering 
tronie generator; a handpi bly ~ : ced - 
with cable and plug; and an on-off foot con- advan metal 


trol switch and cable. WY St A lurgical features 


26 MANIFOLDS AND REGULATORS / at competitive prices. 
—Linde Co, 270 Park Ave, New | You can order vo 
York 17, NY. 16-page catalog, form 55- - = you 
085, contains illustrated descriptions of —_ - 4 alloy steel — 
Oxweld industrial gas regulators and port- d i {* as you need it 


able manifolds. Gives specifications for “ . . 
regulators that are available for use with on ae specified 81Zes, 
Cn 9 ee | ; ‘ shapes, grades, and treat- 
age ments. Check the listing 
below for the W-L 
branch nearest you. 











THINK 
THINK 








W-L STEEL SERVICE CENTERS — Cambridge ¢ Cleveland 
Chicago ¢ Hillside, N. J. * Detroit « Buffalo « Cincinnati 


AGENTS — Southern Engineering Company, Charlotte, N.C.; 
Sanderson - Newbould, Ltd., Montreal and Toronto 


“The Alloy Steel Center” 


WHEELOCK, 
LOVEJOY (gi 


& COMPANY, 


“We like to have our employees think twice SERVICE CENTER 
before doing anything.” 136 Sidney St., Cambridge 39, Mass. (NST Ture 
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New! The most 
reliable limit switch 


ever developed 


(from Cutler-Hammer, of course) 


Limit switch failures Cause more pro- 
duction down time than any other elec- 
trical component. Suddenly this problem 
has been greatly reduced by the new 
Cutler-Hammer oiltight limit switch. 
Under test conditions much tougher 
than in actual production, it lasted far 
longer than any other limit switch. 


It fits almost anywhere and in any 
position. A simple field adjustment 
changes switch operation to close the 
contacts by lever motion that is clock- 
wise, counterclockwise, or both. And, 


WHAT’S NEW? ASK... 


no other switch is sealed more effec- 
tively. Even the silver-to-silver contacts 
are visible for quick inspection. Send for 
Pub. ED143-U239 now for full details. 


What's new at Cutier-Hammer? 
We're planning ahead—with new, better 
products, like the limit switch. We’ve 
added plant capacity, new engineering 
talent and our new trademark sym- 
bolizes our new capabilities to help you 
plan ahead. Call the nearest Cutler- 
Hammer sales office or distributor to 
see how we can fit into your team. 


CUTLER-HAMMER 


Cutler-Hammer inc., Miiwaukee 


Hammer international, C. A. Associates: Canadian Cutler-Hammer, Lid.; 


Wisconsin « Division: Airborne Instruments Laboratory - 


Subsidiary: Cutler- 


Cutler-Hammer Mexicana, S. A 
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The Know-How Dimension 


in Milling Machines .. Special Machinery ..Automation Equipment 


Neo. 2-20 Miller..20” 
table travel . . 42” x ~ 
12” table . . full auto- 
matic hydraulic feed. 


No. 1-14 Miller. .14” 
table travel . . 32” x 
9” table . . hydraulic 
table feed. . full 
automatic cycle. 


No. 3-36 Miller .. 36” 
table travel . . 64” x 
16” table . . full auto- 
sh hydraulic feed 


a © 
= 


.- makes the difference in cutting costs .. increasing production 


Know-How, born of years of experience, abetted by 
sound and imaginative design and quality manufactur- 
ing standards . . . is the reason why many of our cus- 
tomers, representing a wide and diversified coverage 
of industry, come back to us again and again for 
answers to their production problems. 

When you are considering procurement of machinery 
for your milling needs... or seeking the solution to 


212 CIRCLE 309 READER SERVICE CARD 


other production problems . .. you may wish to con- 
sider a Kent-Owens Milling Machine or a Special 
Machine designed for a distinctive and individual 
application. Contract Machine Building (customer 
designed equipment) is another of our specialties. 

Write or call ...Kent-Owens will be pleased to 
quote your requirements. Kent-Owens Machine Com- 
pany, Toledo 10, Ohio. 


Designers and Builders of 
Milling Mochines and Sette! Mashinery 
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all industrial gases, and manifolds for use 
with oxygen and acetylene. Recommended 
uses and installations are included for 
each. In addition to covering single and 
two-stage regulators for station and mani- 
fold service, catalog also describes a new 
line of single-stage regulators without 


gages. 
PLANT SERVICE EQUIPMENT 


27 CONVEYORS—Rapids-Standard Co, 

342 Rapistan Bidg, Grand Rapids 2, 
Mich. 44-page illustrated catalog GC-1 has 
been revised to include new sections cover- 
ing APC (adjustable pressure conveyor) 
wheel and live roller models and Rapisteel 
slotted angle construction material. New 
techniques and applications of materials 
handling equipment and systems are pic- 
tured and diagrammed. Subjects covered in- 
clude principles of a coordinated system, 
gravity conveyors; powered conveyors; fram- 
ing material and live storage racks overhead 
conveyors; special use conveyors; conveyor 
system accessories, casters, wheels, and 
hand trucks. 


28 HEAT TRANSFER EQUIPMENT— 
Young Radiator Co, Racine, Wis. 32- 
page catalog 160 covers radiators, heat ex- 
changers, Super-charger air coolers, and 
heating and air conditioning products. In- 
stallation photos included. 


ay DUST CONTROL — American Air 

Filter Co, 215 Central Ave, Louisville 
& Ky. 12-page bulletin 271 describes com- 
plete line of equipment. Discusses the four 
main types of products: dry centrifugals, 
wet collectors, fabric collectors, and elec- 
trostatic precipitators. Thirteen different 
products illustrated; capacities and appli- 
cations given. 


3 DRY-TYPE TRANSFORMERS — 

General Electrie Co, Schenectady 5, 
NY. 24-page publication GEA-6907A con- 
tains selection and application data on full 
line. Prices, dimensions, and specifications 
provided for single and three-phase general 
purpose transformers, autotransformers, 


buck-boost transformers, as well as for 

distribution and voltage-stabilizing trans- 

formers. a | 
fd 


“Job-Mated” cranes by Shepard Niles fit the job 
picture perfectly because each one is built to meet 
exact on-the-job conditions. The ideal combination of 
capacity, clearance, speed and controls is specified to 
assure years of highly efficient, economical service, 
and to keep wear and maintenance to a minimum. 








With the most complete line of quality-built cranes in 
America to choose from, you can be sure you have the 
right crane for the job—a “Job-Mated” crane by 
Shepard Niles—from 500 Ibs. to 500 tons. 


For further information on Shepard Niles cranes, and 
how they can improve your plant operation, write for 
a descriptive bulletin, and ask to have a Shepard Niles 
representative call at your convenience. 





a 


IYNID IN (0) 1! 


fnatis CHEPARD NILE 





“The main difference betw the night shift 
at ie er on ee 3106 Schuyler Ave., Montour Falls, N.Y., U.S.A. 
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31 SHIPPING CONTAINER MOUNT- 
ING SYSTEMS—Lord Manufacturing 

| Co, Erie, Pa. 16-page bulletin describes 

Ble You : ‘ | how engineered protection against ship- 
; : . i ping/handling damage can be achieved with 

elastomeric mounting systems custom-de- 

signed by Lord. Design guide enables 

N qd > ! packaging engineers to gain understanding 
ee F £ } of the factors involved in a suspension 

| ‘ ; system and get a quick approximation of 

: drop height, deflection, fragility factor, and 

system natural frequency. Various types 


Real : of elastomeric mountings used in shipping 
ei ibs i+ eae al : : container systems are described. 


3 MOBILE HYDRAULIC CRANES— 
9 : : Ruger Equipment Inc, 615 W Fourth 
Acc U racy f pr | St, Urichaville, Ohio. 8-page bulletin 3000 
‘ it . covers complete line of multi-purpose cranes 
/ f . with on-the-job pictures of general as well 
as special applications. Descriptions and 
illustrations included of accessory equip- 
ment such as electric power packs, exten- 
sion booms, barrel grips, crane wells, stack 
or lift attachments, and stabilizers. Line 
of cranes includes models with capacities 
from 500 to 6000 Ib. 


33 WATER SENTINEL—Jpsen Indus- 

tries Inc, PO Box 500, Rockford, Il. 
Bulletin WS-60 provides data on installation 
and operation of a safety device that de 
tects water in enclosed type oil quench 
tanks. Components illustrated; graph shows 
response time for different water contami- 
nation levels of quenching oil. Device can 
be used with any sealed quench tank that 
has good circulation or agitation. 


PARTS AND MATERIALS 


34 PARALLEL SHAFT SPEED RE- 

DUCERS—Link-Belt Co, Prudential 

Plaza, Chicago 1, Ill. 36-page book 2719 

describes completely redesigned and expand- 

ed line available in 57 sizes including 23 

: | new sizes. Single, double, and triple re- 

I wae ig : # duction units are furnished in capacities 

up to 2800 hp at high or low output speeds, 

; and ratios up to 292:1. Sixteen pages of 

rating tables contain thermal and mechani- 

: : 4 . eal horsepower ratings for each input and 

Our diversified grinding and output speed. Load classes are shown for 

: iti ° 250 driven machines. Overhung loads, ex- 

turning facilities assure: tended shafts and outboard bearings, di- 
mensions, and actual ratios are included. 








®@ Finest Finish 
®@ Exact Tolerances 
®@ Unmatched Straightness 








Available in a complete range 
of carbon and alloy steels 

to meet your specific 
requirements. 


ay 
@ 


CKOFF STEEL COMPANY 


GENERAL OFFICES: 
Gateway Center, Pittsburgh 30, Pa. 


> \ Branch Offices in Principal Cities 
a Works: Ambridge, Pa., Chicago, Ill., Newark, N. J., 


V, Putnam, Conn. 


WYCKOFF STEEL PRODUCTS * Carbon, Alloy and Leaded Steels * Turned and 
Polished Shafting * Turned and Ground Shafting * Large Squares * Wide 
Flats up to 12%” x 2%," and 14” x 1%” © All types of Furnace Treated vp , ; 
Seals ncvding Carbon Cereced Seal eam Se 
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WE LDOWN TAPERED END MILLS 
DIE SINKING CUTTERS 


CONSTANT SPIRAL FLUTES 





@ The extensive line of the well known Weldon End Mills includes Tapered 
End Mills, Constant Spiral. Also known as Die Sinking Cutters, these end 
mills, filling a definite need, come in a wide range of sizes, giving a choice 
of many lengths and diameters. 

Weldon Tapered End Mills as standard stock items are all 3-flute, and offer 
a choice of %°, 1°, 1%°, 2°, 3°, 5°, and 7° angles, taper on side. They 
represent the same high quality for which all Weldon End Mills are famous. 


WRITE FOR CIRCULAR 






Weldon distributors throughout U.S.A. and Canada 
carry complete stocks to serve you. 


3000 WOODHILL ROAD::- CLEVELAND 4, OHIO 
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‘For a single tank cleaner to do many jobs 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 SERVICE MEN » OVER 160 MATERIALS 


ask Oakite 


“RUSTRIPPER’ gives you the “universal” tank 
cleaner... removes rust, scale, paint, soils 


216 


Here is a remarkable alkaline material with powerful 
cleaning and chelating action. It conquers a wide variety of 
soils. In a tank of Oakite RUSTRIPPER, you can remove 
scale and rust with complete safety. It strips tough paints 
and phosphate undercoatings with ease. It cleans off metallic 
smuts, light shop soils, discolorations. 

Look at its performance in shop service: “Aircraft parts 
freed of scale with boiling soak, instead of sand blasting” 
... oil, welding flux, rust removed in job plating”. . . “soaked 


steel wrenches give brighter plate” ... “removes all rust, 
scale, carbonized oil from diesel liners prior to plating”... 
“displays amazing solution life even though worked very 
hard”. . . “eliminates pickling and precleaning for barrel 
plated screws”... “does to bolts in 3 minutes what took 
pickling 40 minutes”, And that’s just a sample. 

Write for Bulletin 9651. Better yet, ask the Oakite man. 


Oakite Products, Inc., 28A Reetor Street, New York 6, N. Y. 


it PAYS to ask Oakite 


Est. 1909 -- 
ars’ leadership in industrial cleaning 
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35 COBALT ALLOYS—Cobalt Informa- 

tion Center, c/o Battelle Memorial 
Institute, 505 King Ave, Columbus 1, Ohio. 
4-page data sheet on new cobalt-base and 
nickel-base super-alloys lists physical and 
mechanical properties, corrosion resistance, 
thermal treatment, fabrication, available 
forms, and applications of 13 alloys includ- 
ing Niveo 10, J-1570, J-1610, WI-52, Nicro- 
tung, Inco 717C, and Unitemp 1753. 


36 ELECTROMAGNETIC DRIVES — 

Westinghouse Electric Corp, PO Bow 
2099, Pitteburgh 30, Pa. 12-page booklet 
B-7875 covers MagnaFlow drives for <con- 
veyors, fans and pumps, winders, metal 
slitting and forming machines. Describes 
how these drives work, what they include, 
and where they are used. Various types 
discussed include air-cooled drives both in- 
tegral and fractional, and liquid-cooled 
units. Excitation system, optional operating 
functions, and mechanical features of each 
are described. 


e COMMERCIAL GLASSES—Corning 

Glase Works, Corning, NY. 16-page 
booklet B-83 is a revised edition of “‘Prop- 
erties of Selected Commercial Glasses.” 
Publication details properties of 32 glasses, 
and contains information on several new 
ones as well as new sections on thermal 
expansion and optical properties. Includes 


erties, corrosion resistance, and viscosity 
data. Request direct on company letter- 
head. 


37 ALLOY DIE STEEL—Heppenstall 

Co, 4620 Hatfield St, Pittsburgh 1, 
Pa. Data sheet 1 gives characteristics and 
typical applications of Hardtem, a chro- 
mium-molybdenum-vanadium alloy die stee! 
for hot forging applications. Furnished 
in the prehardened condition, in four 
hardness ranges, the material is ready for 
sinking without further heat treatment. 
In addition to its uses as a die steel, it 
is recommended for such machinery and 
extrusion components as containers, backer- 
up blocks, ejector blocks, bushings, pinion 
shafts, pinion gears, and miscellaneous 
shafting. Instructions for forging, anneal- 
ing, hardening, and tempering are provided 
together with properties at room and at 
elevated temperatures. 


38 HYDRAULIC EQUIPMENT — John 

S Barnes Corp, 801 S Water St, 
Rockford, Il. 8-page condensed catalog EJS 
covers machine tool and industria] hydrau- 
lies including application recommendations. 


“There, there, we've all got to go sooner or 
later.” 


American Machinist /Metalworking Manufacturing * October 17, 1960 








WHAT DO YOU WANT IN A CHUCK? 


UNEQUALLED ACCURACY retain their greater accuracy under tough- 
Burnerd 3-jaw and 6-jaw GRIPTRU est conditions. Bodies are Meehanite, 
chucks give you concentricity within .0002” scrolls are heat-treated alloy steel forgings, 
total indicator reading. pinions are case-hardened nickel steel, jaws 

are case-hardened steel. 


mae Stier ss cneiinad GUARANTEED SERVICE 
inute , wit a : 

’ ver ee 29 _— os ‘ - Every Burnerd chuck is guarantéed against 

exclusive micro-adjusting mechanism, you : 2 : 
ace ’ defects in material and workmanship for a 
center your initial work piece to the re- : ft tae haath ter 
quired tolerance. whi abba e ty sabe m4 ms is 
coast-to-coast sales and service organiza- 


TOP PRODUCTION tion of Clausing. 


With a GRIPTRU, you chuck duplicate TOP VALUE 
parts at scroll chuck speed to the same You don’t pay a premium for GRIPTRU’s 
accuracy without further adjustment. superior features. The cost is actually less 
than for ordinary scroll chucks. For ex- 
TROUBLE-FREE OPERATION ample, a 6” 3-jaw GRIPTRU is only $96.00 
Burnerd GRIPTRU chucks are built to —a 12”, $220.00! 


Investigate Burnerd before you invest in any chuck: 3- and 6-jaw GRIPTRU 
chucks, 4” to 12” diameter . . . 3- and 4-jaw Universal chucks, 4” to 24” 
diameter . . . 4-jaw Independent chucks, 34” to 28” diameter. All are out- 
standing values. See your dealer, or write for descriptive literature today. 


BR oh 771) CLAUSING DIVISION 
(eEenucxs ATLAS PRESS COMPANY 


10-202 N. PITCHER ST. * KALAMAZOO, MICH. 


American Machinist/Metalworking Manufacturing + October 17, 1960 CIRCLE 314 READER SERVICE CARD 217 





Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


39 DUCTILE IRON — Brillion Iron 

Works Inc, Brillion, Wis. 20-page 
bulletin 131-B di feat ; types; 
relationship between tensile strength and 
hardness; effects of heat treatment and al- 
loying elements. 





4 GENERAL PLATE PRODUCTS — 

Texas Instrumente Inc, Metals & 
Controle Division, 34 Forest St, Attleboro, 
Mass. 14-page revised brochure, fourth edi- 
tion, covers line which includes solid and 
clad base metals, solid and clad precious 
metals, thermostat metals, electrical con- 
tacts, and the company’s industrial metals: 
manganese age-hardening alloys, cored and 
clad wires, thin gage metals, solid and 
clad reactor metals, clad metals for semi- 
conductor applications, and aluminum-iron 
alloys. 


41 DRIVE EQUIPMENT FOR PLAN- 

ERS—General Electric Co, Schenec- 
tady 5, NY. 4-page booklet GEA-7147 pro- 
vides information on de adjustable-voltage 
drive equipment. Illustrates complete line 
of all-electric adjustable speed drives for 
modern reversing-motor planers. Describes 
Kinamatic de drive motors with low arma- 
ture inertia and high transient commutat- 
ing ability for rapid reversals and fast re- 
sponse. 


—_ 


os 





4 HYDRAULIC PRODUCTS—Vickers 

Ine, Division of Sperry Rand Corp, 
Detroit 32, Mich. 74-page catalog 5001C 
covers complete line for the industrial, ma- 
rine, and ordnance fields. Includes power 
packages, servo valves and systems, vane 
pumps, piston pumps, pressure controls, 
flow controls, directional controls, control 
assemblies, hydraulic motors, variable speed 
drives, hydraulic cylinders, and accessories. 
Photos, drawings, tables, curves, and typi- 
eal circuit diagrams included. 


4 BALL BEARING UNITS—Sealmas- 

ter Bearing Division, Stephens- 
Adamson Manufacturing Co, Ridgeway Ave, 
Aurora, Ill. Catalog 454 on complete line 
provides technical and engineering data, 
specifications, diagrams, illustrations, and 
typical applications. Features include per- 
manent seal, pre-lubrication, self-aligning, 
and zone hardening. 


44 STEEL PLATE AND SHEET — 

Youngstown Sheet & Tube Co, 
Youngstown, Ohio. 4-page brochure de- 
scribes special features of Yoloy E, a low 


eee to millionths of an inch alloy high tensile steel that combines cor- 


rosion resistance, high strength, and light 
Accuracy that’s a must for tool rooms .. . so fine it can be weight with easy welding and fabricating. 
measured only by a light bounce, so precise it produces micro- eis Wakes be i ae 
inch finishes at production speeds. This is the accuracy you 
get in the No. 560 Grand Rapids Precision Tool Room Type 
Hydraulic Feed Surface Grinder . . . accuracy assured by 
such features as hand-scraped V-shaped ways, rigid one- 
piece column and base casting, truly automatic cross feed ae 
and extra-heavy spindle. Why settle for less? | 
For information on the No. 560 or the Nos. 550, 360 and 

350 Tool Room Type Surface Grinders, send a note on your 
letterhead. 

















MEYER + m 
GALLMEY A ) caterers uvinsston co. | 2% 


“Is that your darn fool machine sticking way 
out in the aisle?” 
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Alcoa’s wizardry in machining aluminum and its alloys 
lets you write your own ticket for designing screw ma- 
chine parts. 

The Flo-Master Felt Tip Pen is just such a job. Its 
four pieces require 45 machining operations, 43 of 
which most machine shops could handle without blink- 
ing. But the two deep drillings of the 2'2-in. cap and the 
3%-in. barrel demand the special skills of extremely 
knowing hands—hands like those at Alcoa’s shop in 
Lancaster, Pa. These adept hands also use eight different 
finishing operations to attain a colorful final finish that is 
highly attractive—unaffected by inks or ink solvents— 
and economical. 

Whether it’s screw machine products, forgings, cast- 
ings, extrusions or impacts, Alcoa can put the metal 


American Machinist/Metalworking Manufacturing - 


where you want it—precisely and economically. The 
payoff may be fewer rejects, new flexibility in design, less 
waste in production, a best-selling product—or all four. 
To draw on Alcoa’s file of ideas and Alcoa facilities, 
write today: Aluminum Company of America, 911-K 
Alcoa Building, Pittsburgh 19, Pa. 


Alcoa puts metal where you want it—in screw machine 
parts, castings, forgings, impacts and extrusions. 


For exciting drama watch ALCOA PRESENTS every Tuesd2y evening, ABC-TV 


Watcoa ALUMINUM 





October 17, 1960 


ALUMINUM COMPANY OF AMERICA 


& 
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Preciiow ELECTRICAL = | 


(Of course this was long ago, 


and Directors and Managers of 
and ELECTRONIC sian 
| look like that today; they look 


like sweety-pies and are going to 


Saas do good.) 

C 0 iM G 0 N E i T « It was good lunch—if you don’t 
. mind eating within sight of por- 
ee moa traits of two Kaisers Wilhelm and 
a lot of Krupps von Bohlen und 
Halsbach, and other people about 
whom everyone says after every 
war, ‘They’re for it,’ but they’re 
not, and in the end they get all 
their money back and are sweety- 

pies. 
After lunch they said well now 
we would go and see the works. I 
thought it was going rather far 
to eat their good lunch and not tell 
the important thing I felt they 
ought to know, so I said, by way 
\ of leading up to the subject, that I 
WS PROVED was ‘rather bad with machinery.’ 
LZ When they seemed not to care 


re 


— —probably taking me for some 
doe wap minute sort of pseudo-duffer, very English 
se hatte Kaaba) dhe Pp 2 0 G < ¢ $ $ i y E characteristic—I went farther and 
ribbon, .020” beaen. Gt explained that not only am I ‘not 


off produces 4‘completed good’ with machinery in the sense 
pieces per stroke at 105 that I can’t make it work, but I 


strokes per minute. actually break it: it comes apart 
not simply in my hand but when- 
ever I am anywhere near it. I 
could have gone on to give them 
TERMINALS numerous instances —roads and 
200 PIECES PER MINUTE lakes littered with broken motor- 
15 station die ribbon, cars and motor-boats, and those 
poe ere wena asf awful periods stuck in lifts—but 
uces 2 pieces per stroke : : 
at 100 strokes per minute. yt Peaciig sn 8 rng 
gant, impatient error of dismiss- 
ing what I said as being some kind 
s of Anglo-English whimsy. Hubris 
These two progressive die ribbons show » oh the se for porcadg 5 _ 
Dine * ‘ r ike people in a Gree gedy, 
design ingenuity that poys off in pre eel, 00 in Goat teognds, eld 
cision and production. them low. 


B. Jahn dies are Production Proved One of them, who had at least 
been listening to me, waved his 


before delivery guaranteeing eee hand and said that as for breaking 
nents that meet every assembly specifi- the Krupp Works, did I realize, 
cation and product quality requirement. ha-ha-ha! that they extended over 
+s . . es an area of twenty square miles, or 
For precision, ingenuity and mass pro cdatinmah Gtk meen ae 

duction economy—produce the best The first place we went to was 
with B. Jahn. the place where they had their 
newest, biggest, electric hammer, 
and I knew they were going to do 
that corny old trick that people 
with electric hammers always do 
when people without electric ham- 
mers come to call. The man takes 
a gold watch and puts it on the 
great steel anvil, and then this 
enormous great steel column—the 
hammer — weighing so-and-so 


THE B, JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT | © Rammer —— weighing so-and-so 
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Send for B. Jahn “Case History” 
brochure—no obligation, of course. 











Ready...aim...N 


Take 10 high-temperature alloy-melting 
furnaces, hydraulically operated—each 
pouring 1500 Ibs. of molten metal every 
hour in close proximity to “live’’ hy- 
draulic lines—and you can readily see 
why selection of hydraulic fluids is im- 
portant to Calumet & Hecla’s Wolverine 
Tube Division. 


Now the operation is made more reli- 
able by the use of Shell Irus Fluid 902, a 


water-in-oil emulsion type fluid. Irus® 


Fluid was C & H’s choice, after carefully 


AN INTERESTING FACT! 
Every Shell Branded Industrial Lubri- 
cant is named for a sea shell. Shown 
here ie the Irus ellipticus 





studying other commercial hydraulic flu- 
ids—for many reasons: 


1. Irus Fluid will not support combustion. 

2. Irus Fluid has excellent lubricating prop- 
erties. 

3. Irus Fluid has hydraulic efficiency and 
equipment compatibility. 

. Irus Fluid is economical, costing about 
one-third less than other fire-resistant 
fluids. 

. Irus Fluid’s bright yellow color makes it 
easy to spot and trace leaks. 


American Machinist/Metalworking Manufacturing - October 17, 1960 


In plant after plant, operators find that 
these advantages assure maximum safety 
to both personnel and equipment 


If you have a hydraulic line fire hazard, 
we suggest that you have the Shell In- 
dustrial Products Representative show 
you the many advantages in Irus Fluid 
902; or write to Shell Oil Company, 50 W. 
50th St., New York 20, N. Y., or 100 Bush 
St., San Francisco 6, Calif. In Canada: 
Shell Oil Company of Canada, Ltd., 505 
University Ave., Toronto 2, Ontario. 


SRIEBLL RUS FLUID 9O2 


the low-cost, fire-resistant hydraulic fluid 


WZ 
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STRAIGHT LINE 
DIAMETER AND 
SHOULDER 
ADJUSTMENT 
FOR 
TRACER TOOLS 


MA 


When using the Seneca Falls Model Q Lathe, 
diameter and shoulder length accuracy is con- 
trolled by the stylus which is adjusted on com- 

ound slides whose displacements are indicated 
© dial gages. Slide adjustment knobs are ro- 
tated so that dials indicate the desired amount 
of stock removal, after which they are again set 
at zero Both diametral and length adjustments 
are made by the straight line’ method... .each 
independent of the other. The dial gages also 
provide visual indication of tool wear and per- 
mit resetting of the stylus to zero position 
when the tool insert is indexed or changed for 
a fresh cutting edge. 


Another feature of this stylus adjusting mechan- 
ism is that the amount of surplus stock left on 
the shoulders during the roughing passes may 
be automatically controlled. The illustration 
shows the micrometer nut which may be preset 
for limiting surplus shoulder stock on the fin- 
ishing pass. The shifting of the stylus between 
the roughing and finishing passes is entirely 
automatic. W rite for Bulletin No. Q-59. 


Ln 

Seite a 
ALLS 

NWArerns 


DIAMETER DIAL INDICATOR 


LENGTH DIAL INDICATOR 





AUTOMATIC STYLUS 
POSITIONER FOR CONTROLLING 
SURPLUS STOCK ON SHOULDERS 
DURING ROUGHING PASSES 


MICROMETER NUT 


LENGTH ADJUSTMENT KNOBS 


ADJUSTABLE FEE 
‘DOG 


model — tracer 
lathe features 


Numerical control simplifies change- 
over. 


Multiple tools rough and tracer tools 


finish turn in one automatic cycle. 
Mechanital feed to all carriages. 
Templates clear of chip area. 
Easy to load and unload. 


Straight line diameter adjustment for 


tracer tools. 


Four speed headstock gvailable with 


automatic speed change. 


Feed rate can change during cutting 


cycle. 








DO tell us your troubles. If turning, centering or 
automation are involved, most likely we can do 
more than sympathize 


SENECA FALLS, MACHINE CO, 


SENECA FALLS, N. Y, 
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DO YOU HAVE THE ENGINEER'S GUIDE 
TO BLIND RIVETING PRACTICES? 


Installed cost of a blind rivet is ofttimes lower than over 
fastening devices. Here is a 8-page analysis and com- 
pendium of blind riveting practices and applications, The 
reprint is priced at 35¢ and may be secured from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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about a hundred feet per second 
and the control is so accurate and 
perfect that the hammer just 
merely cracks the glass of the 
watch and then stops. 

We all stood on a steel gallery 
that ran ronnd the hall or shed 
where this Krupp hammer was, 
and one of the wolves handed over 
his gold watch to the foreman and 
the foreman put it on the anvil. 
Of course I knew what was go- 
ing to happen, but nobody else 
did, and they were looking quite 
bored because they had been 
through this routine so often. 

So there was the hammer, this 
shining steel column, with its 
nether end about a hundred feet 
above the anvil, and one of the 
hogs signalled to the foreman, who 
pressed or pulled something or 
other, and the hammer came hurt- 
ling down and what it didn’t do 
when it got to the glass of the 
watch was stop, not by any means. 
It not only pulverized that gold 
watch but hit the anvil such a 
smack that it split that great steel 
slab into three pieces, two of 
which shot across the shed and 
nearly killed a couple of pro- 
letarians. 

Of many remarkable sights wit- 
nessed before and since, I some- 
times think the most remarkable 
was the sight of the faces of all 
those Krupp Directors and Man- 
agers at that moment. I distinctly 
saw the blueish hair which one of 
them had on the back of his hands 
stand erect. And that first terrible 
moment was so terrible for them 
that the two of them standing be- 
side me actually took, each of 
them, a half step away. Then, 
when normal consciousness re- 
turned, each of them, very care- 
fully, took that half step back, to- 
wards me, again; and what each 
had very evidently said to himself 
was that to take a step away like 
that was an admission that he ac- 
tually believed that I really did 
have some occult power which 
could make their lovely hammer, 
their scientifically guaranteed 
hammer go most awfully wrong. 

And this was only the begin- 
ning of a horrible dilemma for 
the men of Krupp. 

Because, look; Suppose we carry 
on with the tour, and we go right 
round the works, and the ham- 
mers all break, and the smelters 
cease smelting and melt, and the 
blast-furnaces won’t blast, blast 
them. Pretty nice report that 
would be to make to Herr Krupp 
von Bohlen und Halsbach. 

Well, ye-es, but say we cancel 
the tour, tell this man from The 
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Dollar for dollar, feature for feature, these are the finest inclinables you can buy. 


The new Bliss “C” Series are the strongest, most advanced inclinable presses ever developed. They offer 
you less frame deflection . . . more die space . . . larger bed and frame openings . . . heavier crankshafts 
.. . than ever before. Other key features include: semi- or fully automatic oil lubrication, your choice 
of mechanical or air clutches, bronze ball seats and lamina bronze gibs. All “C’” presses 
come in either geared or non-geared designs, in tonnages from 22 to 60, inclusive. Write us 
today for your free copy of the new catalog, illustrated in full color. 











BLISS is more than a name . . . it’s a guarantee 


E. W. BLISS COMPANY - Canton, Ohio 


Foreign Subsidiaries: E. W. Bliss (Canada) Ltd., E. W. Bliss (England) Ltd., 
E. W. Bliss Co. (Paris) France, E. W. Bliss-Henschel G.M.B.H., Disseldorf, West Germany 


PRESSES + ROLLING MILLS + ROLLS - DIE SETS + CONTAINER MACHINERY + CONTRACT MFG. + PUBLIC SAFETY 
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DISSTON HAS THE EDGE \ 


10° positive 


rake angle 
cuts faster 
and smoother 


The LANCER’s 10° positive rake angle 
means each tooth cuts, not scrapes. 
The LANCER is exceptional for non- 
ferrous metals, wood, and plastic. This 
hard-edge flexible back bandsaw blade 
cuts with hairline accuracy at maxi- 
mum feeds. Cuts faster. Cuts smoother. 
Cuts more economically. Produces 
fully-formed chips. Clears them faster. 
Wears longer. Reduces downtime. See 
your industrial distributor, or write for 
free 6’ sample blade to: 

Disston Division H. K. Porter Company, 
Inc., Phila. 35, Pa. 


Specifications 


Teeth Per 
Inch 





Gauge 





23 (.025) 4,6 
23 (.025) 
23 (.025) 
21 (.032) 
20 (.035) 





























~ 








Times we don’t propose to show 
him anything at all. No peace- 
guns, no love-tanks, nothing. So 
why have we cancelled the tour? 
Because, my dear vulpine friend, 
because, mein lieber Hog, we be- 
lieve—zum Teufel kreuzwarts 
nochmal—that this verfluchter 
S.0.B. really does have occult 
powers capable of destroying die 
Werke Krupp. We, Directors and 
Managers of the Krupp works, be- 
lieve that kind of thing. We think 
poltergeists are true. And prob- 
ably we do our export business— 
for instance, that little item we 
sent to Turkey—on the basis of 
communications from the ouija 
board. 

Will that be a nice, confidence- 
inspiring thing to report to Herr 
Krupp von Bohlen und Halsbach? 

You imagine it’s pure joy to see 
a lot of Krupp men in a dizzy ten 
years or so before they drop a bit 
of their stuff on your aunt in 
South London. But it wasn’t really 
—it was unnerving to see people 
so utterly confounded and taken 
aback. And this is where I am 
going to be accused of weakness, 
possibly even treachery. 

I said the episode had made me 
feel faint and I thought the best 
thing to do would be to go back to 
Berlin and write a thoughtful 
piece for the London Times. 

They said they were very, very 
sorry to have me leave them so 
soon and a fast Mercedes-Benz 
would be at the door in rather 
less than a minute and a half. 



































PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and ; 
pipe fittings, roll formings and stampings, wire rope and strand. | “| know you get discouraged at times dear, 


but remember—it's a living.” 
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Reduce costs of... 
Maintenance 


mm SINGER 


NUMERICAL CONTROL 


a a SO ee) Ge es = 
ESIGN 


| 


Because of the simplicity of modular design, all components 
within the Singer Numerical Control can be quickly and easily 
removed, replaced or modified. 

Modular design is not the only outstanding feature of Singer 
Numerical Control. The high degree of accuracy is made possible 
by a division of the measuring section and the motor drive within 
the system. Accuracy of + .001 inches on a work table with as 
much as 40 inches motion is another... increased accuracies 
up to + .0002 inches are available with further refinement of the 
system, where compatible with the machine tool. 

Singer Numerical Control Modular Design represents the most 
straight-forward approach to point-to-point positioning yet Module Rack (left) 
conceived. It offers the simplicity, reliability and economy wipemasnetiia daa toneketineninnonn 
necessary for the efficient operation of machinery. prin wy wetneete- ithin the main Conte Gensaie: 
You are invited to visit the demonstration room at Diehl Manu- eg a = ane cae bm os 
facturing Company’s Finderne, New Jersey plant to see the entire ck may be rolled out from 
Singer Numerical Control in operation and to examine actual ee fo cad ygpecngpe cn” ang as — 
production records. Write for the Singer Numerical Control NEMA 1 Cabinet (at operator’s hand above) and 
Brochure. NEMA 12 Cabinet (to right of Module Rack). 


tA Trademark of THE DIEHL MANUFACTURING COMPANY 
*A Trademark of THE SINGER MANUFACTURING COMPANY 


piel) DIEHL MANUFACTURING COMPANY 


a a a | 


SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
Somerville, New Jersey 


American Machinist/Metalworking Manufacturing + October 17, 1960 CIRCLE 322 READER SERVICE CARD 





226 


CIRCLE 323 READER SERVICE CARD 


gw! Richt out of the BOOK! 


} 
} 
3 
: 
} 


For the first time you can easily select the 

right tap for the job. With the NEW 
Hanson-Whitney Tap Selector, you simply order 
from your Distributor by catalog number 

for prompt delivery ‘‘off-the-shelf.” 


Knowing the material to be tapped . . . the Tap, 
the Gage and the Price are all determined at once. 


Trial and error methods are eliminated. You 

save time, material-waste and tool-breakage. 
Get your copy of the Tap Selector from your 
H-W Distributor or write direct. It’s free! 


we Hanson-Whitney cour 


169 BARTHOLOMEW AVENUE «¢ HARTFORD 2, CONNECTICUT 


« GAGES + COMPARATORS + HOBS «+ CUTTERS 
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NEW FILMS... 


VacuuM PourRING FoR BETTER Forc- 
Incs. Produced by Bethlehem 
Steel Co, Bethlehem, Pa. 16 mm, 
sound, color. Running time 15 
min. No charge. 


By the use of live and animated 
action, each successive step in the 
vacuum pouring process, from prep- 
aration of the equipment to pouring 
a multiple-heat ingot is described. A 
high-speed television camera was em- 
ployed to look inside the vacuum 
chamber to show the molten stream 
of metal exploding into tiny droplets 
to release the trapped hydrogen. 

Because of the demand for high- 
quality steel with high mechanical 
properties, particularly for highly 
stressed forgings, vacuum-poured in- 
gots have been made in weights as 
high as 500,000 lb. HEL 


SERVICING THE CLARK HypraTorK. Pro- 
duced by Industrial Truck Div, 
Clark Equipment Co, Battle 
Creek, Mich. Slide film. Run- 
ning time 43 min. No charge. 


Designed to assist users in keeping 
their fork trucks in top operating 
condition, this film describes how the 
power-shifted transmission works, 
and shows how to trouble-shoot 
causes of malfunction. 


THe Att New Gas CLaRKLIFT. Pro- 
duced by Clark Equipt Co, In- 
dustrial Truck Div, Battle Creek, 
Mich. Slide film, sound, color. 
Running time 20 min. No charge. 


This new film strip illustrates im- 
portant design features of the Clark- 
lift line of fork trucks, and points 
out the benefits of these features to 
users. Some of the points covered 
include fast lifting speeds, easy 
service accessibility, and maximum 
maneuverability. 
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If you manage or operate any of these... 
TRAINS pomp: Op) MACHINE 


[i 


“le 
GRINDERS BROACHERS 


- PDAS ee 
DIESELS am \ PLANES f= TRUCKS ie 
fy 


La DOZERS AS , TRACTORS 


\ 


ean your best move is to Sinclair’s specialized greases, oils and lubricants, to cut costs, 


speed operations and increase profits. There are more than 500 of these money-savers, and each does its 


pafticular job particularly well. For helpful information based on actual experience, call your Sinclair 
Répresentative or write 


SINCLAIR REFINING COMPANY 
Technical Service Division 
600 Fifth Avenue, New York 20, N.Y. * Cl 6-3600 
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NEW BOOKS... 


Bastc GRAPHICAL KINEMATICS—By 
Harold B Kepler, assistant pro- 
fessor of mechanical engineering, 


got acquainted with the Air Force Institute of Tech- 


pme  - ha gemceem blocks, nology, Wright-Paterson Air 
Hs : Force Base, Ohio. Published by 


McGraw-Hill Book Co, 330 W 
42nd St, New York 36. 314 pages. 
Price $6.00 


Sa tt 


: | ; | Mechanics is a division of physics 
to eg wearing 4 

: and is the study of masses, motions, 
gaging couts. Yes, it’s time now to buy a set of and forces. Mechanics has two divi- 


sions: statics which deals with 
_ ELLSTROM CHROMIUM PLATED GAGE BLOCKS forces acting on bodies at rest, and 
i _ARUPACTURED AND CALIBRATED TO THE HeTERMATIONN. INCH—EXACTLY EQUAL TO 23.4 MILLIMETERS dynamics—which deals with bodies 


" in motion. Kinematics, in turn, is a 





a a ll a Sm 











BLLSTROM STANDARDS DIVISION 


“W" Working Accuracy: +.000008"/—.000000" 
Parallelism: .000004" / Flatness: .000004" 
“1” Inspection Accuracy: -+-.000004" /—.000000° 
Parallelism: .000003" / Flatness: .000003” 
“L” Laboratory Accuracy: + .000002” /—.000000” 
Parallelism: .000001" / Flatness: .000001° 


Above: Elistrom Rectangular Set 
No. 92-R. Right: Ellstrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 








uk Omen 2: 


DEARBORN GAGE COMPANY 
Michigan 


Dearborn, Mic 
Originators of Chromium Plated Gage Blocks 


22038 Beech Street 











*Ellstrom— Measuring in millionths for three generationa 


Hjalmar Elistrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parta. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 
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WHAT HAPPENS WHEN YOU CUT METAL 
FASTER THAN 100,00 SFPM? 


The complete story is told in a 16-page reprint from the 
Feb. 22, 1960 issue of AM/MM that covers Lockheed 
Aircraft’s basic research for the Air Force on ultra- 
highspeed machining. Copies of this valuable report are 
available for 35¢ (lower in bulk quantities) from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 

















division of dynamics, and is the 
study of motion without regard to 
the forces that cause it. Kinetics, 
another division, studies the forces. 

These definitions are from the 
book, and they seem clear and 
straightforward—as is the whole 
book. It is a standard text for a one- 
semester course in kinematics, with 
vectors and their equations taken up 
early so they can be applied through 
the course, and with the usual 
emphasis on basic motion, velocity, 
acceleration, centros, cams, gears, 
and belts. 


MetTAL SPINNING TECHNIQUES & PROJ- 
ects. By Harold V Johnson. 
Published by Bruce Publishing 
Co, Milwaukee, Wis. 130 p 6% 
x 9%. Price $3.50. 


Intended for school and home 
workshop use, this volume briefly 
describes the techniques of spinning 
metal, but it is doubtful whether a 
student could attain any proficiency 
in the art without considerable guid- 
ance from an experienced instructor. 
The instructions are scanty and the 
tools are inadequately described. 

It would appear that the author is 
well acquainted with his subject but 
lacks experience in putting the in- 
formation into writing. The style is 
jerky, almost telegraphic, and there 
is too much reliance on illustrations 
which carry mere labels, rather than 
give information. Several pages are 
devoted to soldering and finishing, 
others to examples of large indus- 
trial spinning projects. 

The remainder of the book, some 
60 pages, is excellent, giving details 
of spinning projects graduated from 
a simple pie plate to a variety of 
lamps. These are carefully dimen- 
sioned, with bills of material and 
manufacturing steps. HEL 
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q oe exclusive j 


“CYBERMATIC PENDANT CONTROL’ completely eliminates 
the elevating hand wheel i 


All vertical movement of the wheel head, both automatic lubrication system for all sliding way bearings 
and manual, on this modern Thompson 36 x 48 x 72 Type and tape bed way covers are standard equip- 
CX Plunge-Matic Grinder is accomplished effortlessly by ment. 


dials on the Cybermatic Pendant Control. This modern Thompson grinder is both high 


This new pendant control performs the following functions: powered and extremely accurate. 


Sets automatic down feed from .0002” to .006” in .0002” Further specifications will be furnished upon 
increments—sets the total amount of automatic down feed request. eS 
for stock removal from 0 to 1 inch through the entire 48” 

vertical capacity—controls automatic down feed increment 

(as pre-selected) at each reversal of the wheel head on 

cross feed or at each table reversal on straight plunge 

feed — controls a 20” per minute rapid traverse to the PRE -LOADEDO 

elevation of the wheel head—provides a push button to SELF -ADJUSTING 

re-set the down feed range at operator’s will — pre-sets COLD RUNNING 

a wheel dressing increment for automatic whee! trueing— 

compensates manually or automatically for wheel dressing ROTATIONALLY STABLE 
—provides a master stop button for all movement. VIBRATIONLESS 


This Thompson machine is completely modern in every FREE FROM WEAR 

respect. Its features include the exclusive Thompson 

Hydra-Cool Hydraulic System with dual packless cylinders 

providing automatic cushioning. A separate automatic Thompson has taken another important step toward 
the ultimate in accuracy and precisio obtainin: 
the exclusive use of tne world famous MALt US BLOC 


BEARINGS for their wheel head spindies. The notabie 
advantages of these bearings are listed above. 


THE THOMPSON GRINDER COMPANY «+ SPRINGFIELD, OHIO 


SURFACE 
GRINDERS “Keep OV in mind for that daily grind” 
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New 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it’s needed 
most... at the cutter! 

It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is “The 
MOST Mill for the LEAST 
Money.” 


Write for detailed literature 


GREAVES 


J. A. FAY & EGAN COMPANY 


2100 Eastern Avenue, Cincinnati 2, Ohio 


Wide range of speed/feed combinations 
for any type material, any type job. 


Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


New 7% HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


Easy-to-reach controls. Handwheels and 
vertical crank disengage avtomatically 
when not in use. 


New rapid traverse lever within operating 
control area. 

Seporate drive motor for table, saddle 
and knee provides more smooth bal- 
anced power at the cutter. 
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HOW MANY YEARS HAVE YOU 
BEEN READING AMERICAN MACHINIST? 


Since American Machinist /Metalworking Manufacturing 
has been published for over 82 years, it’s natural that 
we've built a legion of long-time readers. We'd like to 
find oldest reader (in terms of subscribing to the publi- 
cation). An award awaits the three industry veterans 
with longest record of readership. Write 


Longest Reader Contest 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 


| 

















BREAK THE 
‘PROFIT SQUEEZE’ 


“th Brightboy 


Use 
these 


NEW SLANTS 


* save your time 
* cut your costs 
* improve your 
product quality 
In multi-use Brightboy abrasive and rubber 


function simultaneously to produce a finish 
that often constitutes the final polish: 


BURRING e¢« FINISHING 
CLEANING « POLISHING 
frequently in one operation 
The revolutionary new concept of abrasive 
applications for working all metals, wood, 
glass, laminated materials, some plastics. 
JOB-MATCHED STOCK TEXTURES, ex- 
tra fine to extra coarse, in soft, semi-firm, 
firm and tough rubber binders. The only 
complete, comprehensive stock line of soft 

rubber heel abrasives. 


Write for this 
illuminating 
outline of new & 
additional 
applications for 
abrasives 
the new 
BRIGHTBOY 


CATALOG 


e Methods and applications 

e Machine speeds 

e Job-matched stock grains & textures 
e New, revised wheel sizes 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 North 13th Street Newark 7, N. J. 


America’s Pioneer Manufacturer 
of Rubber-Bonded Abrasives 


Brightboy 





230 American Machinist /Metalworking Manufacturing 


* October 17, 1960 


CIRCLE 328 READER SERVICE CARD 





PLA-CHEK GAGES 


In thousands of installations on innumerable jobs 
PLA-CHEK Gages are daily proving their time- 
saving and money-saving advantages, both at the 
surface plate and the machine. Extremely easy to 
operate—and fast, too,—PLA-CHEK Gages cut 
inspection time from minutes to seconds with no 
loss of accuracy. No auxiliary gage blocks are 
necessary. PLA-CHEK’S measuring bar is made of 
deep-frozen, strain-free alloy steel. Steps on the 
bar are exactly 1” apart. Because of its one-piece 
construction, steps cannot change or separate 
with age. Adjustment of the bar is oy the microme- 
ter thimble at top. Since it is not necessary to 
touch the measuring bar, body heat cannot affect 
it. All reference surfaces are ground and lapped 
to extremely close tolerances. Precision-made 
risers, which give PLA-CHEK even more scope 
and are engineered as accurately as the gages 
themselves, are available for all models. 





COMPLETE RANGE OF SIZES 


PLA-CHEK Gages are available in a full range 
of sizes to meet every inspection or surface plate 
layout requirement. Models are: The easily 
portable 6”, 12” and 18” sizes, each guaranteed 
accurate throughout its entire range to .00005"; 
the 24” guaranteed to .0001" over its entire | 
range; and the 36” and 48” sizes guaranteed 
accurate to .0001”" in any 24” length or .0002”" j 
over their entire range. 








P.O. BOX 3806 





DETROIT 5, 
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If it’s precision you want—guaranteed 
precision—you’ve come to the right place 
when you specify Cadillac Gages and 
Measuring Instruments. For Cadillac is 
a name built over the years on accuracy, 
precision, quality, long instrument life, 
value and economy. 


From the famous PLA-CHEK Gages, 
now proved in hundreds of plants 
throughout industry, through the com- 
plete line of Thread ' Ring, Thread Plug, 
Cylindrical Ring, Cylindrical Plug, Pipe 
Thread and Concentricity Gages, neither 
accuracy nor quality is ever sacrificed. 


If your operations comers really close 
tolerances, specify Cadillac Gages .. . 
and get guaranteed accuracy. 


Available in a full range of sizes, 





COMPANY 


MICHIGAN 
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From More Than 1200 ® Catalog Items... 





CIRCLE R sows for cutting aluminum extrusions 
are designed for high efficiency, scientifically per- 
fected with exclusive Circle R Heat Treating. Alu- 
minum extrusion saws are listed among more than 
1200 items in our catalog — and we also design for 
your special needs. 

Consult a CIRCLE R Speciolist in... 
BURBANK INDIANAPOUS 
MEMPHIS 
MILWAUKEE 
MONTREAL 
NEW HYDE PARK 


CIRCULAR TOOL C0., INC 


PROVIDENCE 5, RHODE ISLAN 
Specialists in Circular Cutting Tools Since 1923 





AL SLITTING SAWS + COPPER SLITTONG Saws + SCREW SLOTTONG Saws + COMMUTATOR SLOTTING SAWS + JEWELERS SLOTTING Saws + CUT OFF Saws + CinceLan 


GHIVES & GOTARY SHEAR FLADES §«~* CIRCOLOY STEEL SAWS 6+ SOLID 8 TIPPER TUNGSTEN CARDIDE SAWS 6+ «COMBINED DRILIS & COUNTERSINES 8+ 6CENTER seamtes 
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THE PRODUCTION MAN'S GUIDE 
TO JOINING WELDED STEEL TUBING 


There are 116 different ways to join one piece of weld 
steel tubing to another. Here’s a basis compendium of 
data on methodology for manufacturing in that covers 
the two basic classifications; welding and mechanical. 
The 16-page reprint from AM/MM is available for 
35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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YODER 
PIPE & TUBE MILLS 


A Yoder engineer can help you realize 
remarkable savings in the manufacture 
of ferrous or non-ferrous pipe or tube. 
He can show you how present Yoder 
Pipe or Tube Mill owners are increas- 
ing production, lowering over-all manu- 
facturing costs and reducing downtime 
through use of Yoder Mills. 


If your products require pipe or tubing 
from %,” to 26” diameters, Yoder Pipe 
or Tube Mills and accessory equipment 
can help you produce your product 
more efficiently to meet today’s com- 
petitive markets. 


In addition to Pipe or Tube Mills, Yoder 
engineers and builds a complete line 
of Slitting equipment and Cold Roll- 
Forming Machinery. 


For complete information 
on Yoder Tube Mills...send 
for the fully illustrated, 64 
page Yoder Tube Mill book 
.-. it is yours for the asking, 


THE YODER COMPANY 
5519 Walworth Avenue + Cleveland 2, Ohio 


gigae ui 


ODER ia ees 
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BAY 
STAT E 


IY -aFINAL 


INP 


RUGGED STRENGTH . . . SHEARING CUT... MORE THOROUGH CHIP REMOVAL 


The advantage of the spiral fluted tap is its ability . . . through the thrust back 
action of its helical flutes . . . to discharge the chips produced by its shearing cut. 


The HY-SPIRAL tap, with its increased helix angle, provides additional 
shear and greater thrust back action. The result is more thorough chip removal 
than is obtained with conventional spiral fluted taps (25° to 30° flute angle). 


The HY-SPIRAL tap is particularly adaptable for deep holes and blind 
holes in steel and aluminum. 


For more information about HY-SPIRAL taps and for quality taps and dies, 
call your Bay State distributor. 


BAY STATE TAPS 


BAY STATE TAP & DIE COMPANY - MANSFIELD, MASS. 
A SUBSIDIARY OF THE CLEVELAND TWIST DRILL COMPANY 


On the nearby shelves of Stockrooms: New York (Englewood Cliffs, N. J.) * Atlanta + Cleveland 
your Industrial Distributor Detroit * Chicago + Dallas * Los Angeles * San Francisco 
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A ik EXPE § & AIR EXPRESS goes where the jets go. /t has ever 
cee 


since the first commercial jetliner roared skyward. 
But 600 mph speed is just one more reason pro- 


FIR LY T OF 7 FIRS T OFF gressive businesses hail AIR EXPRESS as America’s 


modern way of doing business; there are others: 


Like the sure knowledge that AiR EXPRESS gets 
eee F, IR ST CH Ol CE first priority treatment on all 35 of the nation’s 
scheduled airlines. It’s always first on, first off— 


” wy A TION WIDE i with new loading systems tailored to the jet age, 


and kid-glove handling every mile of the way. 
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Other reasons? Dependable overnight delivery 
to more than 20,000 communities. Prompt pickup 
and delivery service by the AiR EXPRESS fleet of 
trucks — many radio-dispatched for maximum 
speed. Immediate confirmation of delivery, too, via 
the giant AiR EXPRESS-operated teletype network. 
And, in some areas, helicopter service links small 
airfields with major terminals. 


That's why, more than ever, it pays to think fast, 
think AIR EXPRESS first. One phone call is all it 
takes to enlist the skills of thousands of AIR 
EXPRESS specialists— and speed your product 
FIRST TO MARKET... FIRST TO SELL! 


AIR EXPRESS 


& GAll AIR EXPRBGSE DIVIGION OF RAILWAY EXPRESS AGENCY «+ GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES 
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PRECISION PARTS GET TODAY’S 


LINDE’s FLAME- 


A Mn - wy ay 

AIRCRAFT VALVES 

Bearing surfaces of hot air valves used in the 
bleed air system of Lockheed's F-104A Star- 
fighter must meet extreme conditions of wear 
and abrasion, also conditions of high unit 
loading and temperature extremes. Flame- 
Plating these surfaces with tungsten carbide 
solves the problem. 
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LINDE’s Flame-Plating. For example, Flame- 
Plated plug gages outwear solid carbide plug gages 
3-to-1, and hard chrome-plated gages 20-to-1. 


ALUMINUM ROCKER ARMS 
One side of the “fin” of this important item 
in an aircraft engine heater mechanism actu- 
ates a lever and is subjected to severe wear. 
Before Flame-Plating, it lasted from 100 to 
300 hours. Coating ing surface with 
tungsten carbide boosted service life to more 
than 1000 hours. 


ae , ee ae 


SEWING MACHINE FEED DOGS 
LINDE’s Flame-Plating has increased by more 
than six times the service life of the movable, 
serrated that pushes i 

the poe age eS In this a i 
.002-in. coating of tungsten ide in 
coated condition ides both long wear and 
dependable 
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LONGEST SERVICE LIFE with 


Gages and other components achieve remarkable 
resistance to wear when coated with tungsten 
carbide and other materials by LINDE’s 
6,000-degree, supersonic “‘weld-on” process... 


NOW — many of the profit-consuming problems of metal wear and machine 
down-time have been eliminated. 

With LINDE’s Flame-Plating, gages, spindles, bushings, seals, mandrils, 
dies, core rods and other precision parts and components retain their preci- 
sion and close tolerances for the longest period of time—under the toughest 
conditions of abrasion, erosion, corrosion, and high-temperature wear. 

LINDE’s exclusive service coats base metals with particles of ultra-hard 
materials, such as tungsten carbide and aluminum oxide—heated to plasticity 
by 6,000 degrees F. inside the Flame-Plating gun and then successively 
“fired” at 2,500 fps at the “target area.” 

The result is a tenacious, “welded-on” coating of approximately 125 micro- 
inches rms, which can be finished to the desired microinches rms. 


NO WARPAGE—NO METALLURGICAL CHANGES 


Despite the 6,000-degree temperature within the Flame-Plating gun, the tem- 
perature of the precision part or product being coated remains below 250 
degrees F. This feature eliminates distortion and changes in the properties of 
base metals. Other features include low coefficient of friction and porosity of 
less than 1 per cent. 

Wherever continuing precision and optimum wear are important factors, 
LINDE’s revolutionary Flame-Plating gives amazingly longer service life . . . 
reduces production rejects . . . increases salvage value. 

Find out how this coating service offered by the Linde Company can save 
on operating costs, make a good product even better, and improve over-all 
reliability. LINDE will provide a complete engineering analysis. List your pos- 
sible applications in the coupon on the right and mail today for complete 
information. 


LINDE 
COMPANY 


Division of Union Carbide Corporation 


LINDE and UNION CARBIDE 
wre trade-marks of Union Carbide Corporation. 


UNION 
CARBIDE 
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TYPICAL 
FLAME-PLATING 
APPLICATIONS 


BEARINGS — sleeve, roller, gas 

BLADES — aircraft turbine; doctor 
blades for papermaking 

BLOCKS — anvil 

BUSHINGS — ball piston pump 

CHUCKS — seaming 

CUTLERY — household 

CUTTING, INDUSTRIAL — rubber, 
plastic, skiving knives, foods, 
paper, slitter knives, chipper 
knives, discontinuous 
chip-abrasive materials 

DIES, TOOLING — cold-forming; coring 
punches, core rods, sizing 
punches, capstans 

DOGS — sewing machine feed; 
gripping dogs 

DRILLS — paper, acoustical tile, twist 

GAGES — plug, ring, air 

GUIDES — wire, textile, machine 

HYDRAULICS — pistons, liners, valve 
plates, wobble plates, metering 
valves, servo valves, slippers 

MANDRILS — wire-forming 

PARTS — sintered 

PISTON RINGS 

PLATES — valve, wear 

SEALS — turbine engine, pump 

SURGICAL — needle holders and shears 

VALVES — aircraft 


New York 17, New York 


I am interested in Flame-Plating for the 
following application(s): 











NAME. 





COMPANY 





ADDRESS. 





CITY. 
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Why you 
should not have 


a punch press 


without 


MICRO SWITCH 


TRIP 
CONTROL 














. You can increase production. It’s a matter of dollars and cents. Productivity of 


small bench presses as well as large OBI's will jump when Trip Control is installed. 
Finger-tip actuation of precision electric switches cuts operator fatigue, keeps 
production up even at the end of the day. Simple, direct operating motions let the 
operator continue a smooth, productive work rhythm. The switch does the work, 
particularly important in replacing awkward or heavy lever action that causes fatigue. 


. TRIP CONTROL can’t be cheated—even for the first stroke! An exclusive 


Packaged Kits... Low in Cost 


Trip Controls from MICRO SWITCH start 
as low as $60.00 and are packaged in six 
simple, easy-to-wire models that fit virtu- 
ally amy punch press or paper cutter. 


Ask about actual cases where Trip 
Controls increased production and raised 
employee morale. Your nearby MICRO 
SWITCH branch office is listed 

in the Yellow Pages. Or write 

for revised Catalog 65. 
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feature of the MICRO SWITCH Trip Control is the “Can't Cheat” feature. It ab- 
solutely prevents the dangerous condition of an operator tying down or wedging 
one switch and then operating the control with one hand. Unlike other systems, 
Trip Control will not allow even one stroke under these conditions. An exclusive 
“Fail-Safe” feature prevents an accidental actuation of the clutch due to a faulty 
or damaged control component. Another exclusive protects die setters and main- 
tenance men—and expensive dies—during set-up. 


MICRO SWITCH .. . FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 
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MOTOR DRIVE HOUSING 
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COMBI 1ON FINISH FACE 
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ROUGH REAM 516 


FINISH REAM FOR BUSHING 
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PRESS IN BUSHING 
BURNISH BUSHING 1.D 


BORING SPINDLE yt 


IV COMBINATION TOOL 


te 
CLAMP 


6 LOAD & 
WORK FIXTURE 





DIRECTION 


500 PARTS PER HOUR GROSS 


TWO HORIZONTAL UNITS 
2H DRILL 
3H LINE REAM 

THRU 2 WALLS 





HOPPER 
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How versatile can a Kingsbury machine be? 


This indexing automatic drills, reams, turns, 
faces — even presses and burnishes 


Check the drawing against the photo and you'll see 
it’s possible to combine a variety of operations in one 
Kingsbury. You get high production and you don’t 
sacrifice accuracy. 

How did we combine so many operations in a 26-inch 
four spindle machine with only six work fixtures? 

First, a special boring spindle with a large combina- 
tion tool turns, finishes and faces. Slides instead of 
guide rods provide the rigid mounting needed for large 
tools working to close tolerances. 

Second, the return stroke of the pin that presses in 
the bushing also burnishes the bushing’s inside diameter. 





Third, good basic design and rugged accurate con- 
struction result in the most efficient, compact setup for 
the job. 

If you even suspect a Kingsbury might fit into your 
production, why not ask us? If we say we can do it, 
we can do it. Test runs before shipment guarantee 
each Kingsbury will produce uniform parts that gage. 
Kingsbury Machine Tool Corp., Keene, N. H. 


KINGSBURY 


MULTI-UNIT 
AUTOMATICS 





. 
en 
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Double-column vertical 
boring mill with double 
work table. Maximum 
turning diameter 10 m 


or 32 ft. 10 in. 


Single-column high-speed 
vertical turret lathe. 
Maximum turning diameter 


1,000 mm or 39 in. 





CAGEROL 


Cam tyr. 
HEAVY DUTY 
Nf ad oot) oe 8  @) od 


BEARING 


1 Exclusive crowned roller construction, elec- 
tronically gauged to insure precision contour 
and size uniformity. Relieved ends assure even 
load distribution. 


Flat ends fully engage intagpel race shoulders. 
provide maximum support. 


C ® 
Proper guidance assured by tapered retainer 
pockets. The design insures balanced roller 
* support and eliminates corner wear from edge 
loading of straight pockets where retainer O 
BY and pitch circle are coincident. 


Simultaneously punched kets assure accu- 
racy of race and roller alignment. The black 
ferrous oxide retainer finish absorbs and retains 


INCREASE EXPECTED LIFE UP TO 10 TIMES! US 0 ’ DSO : 
lubrication, reducing the friction coefficient. 


You need CAGEROL bearing performance if higher speeds and increased 
ae oe 3 SAE 52100 steel outer race has optimum hard» 
misalignment have prevented the utilization of needle bearing load ness and surface finish. 


POINT OF RETAINER — POINT OF RETAINER — 


capacity in your applications. Most important, CAGEROL bearings can CONT OF _sEranees Cont or pene 
deliver up to 10 times more expected life where misalignment and 
increased speeds exceed the capabilities of ordinary and guided needle 


bearings. The difference is in the exclusive McGill construction that 


ROLLER PITCH CIRCLE 


features tapered retainer pockets for balanced roller guidance, crowned 


’ 


rollers, and black oxide retainer finish. CAGEROL bearings are inter- eet ORK: 


changeable with all heavy duty needle roller bearings — with or without Ask for Bearing Catalog #52-A 


deieneiies tie: take teamhidiie engineered electrical products — pee 
McGILL MANUFACTURING CO., INC., Bearing Division i 1° tS d Lt. 


300 N. Lafayette Street, Valparaiso, Indiana 
. . ( \ precision needle roller bearings 
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1 No. 27-60 


THE BLANCHARD MACHINE 
64 State Street, Cambridge 39, Ma 


BLANCHARD 


V-561 
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Infinitely 


WAT ule) (e 
Spindle Speeds! 





new proven design 
NeEeBEL 
MICRO-TURN"” 


HIGH-SPEED PRECISION LATHE 





Combination washer- 
dryer, one of the new- 


est of a famous family 
of home appliances. 
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It’s a long step from washday back to the 
Experimental Shop of the WHIRLPOOL 
CORP., at St. Joseph, Mich. But back there 
you'll find a battery of South Bend 16” Tool- 
room Lathes hard at work turning out parts 
for the prototypes of tomorrow’s appliances. 
The adaptability of South Bends to every 


Workless 
Washdays 
Start Here 


type of operation gets work done quicker .. . 
their accuracy makes it right the first time .. . 
and their dependability keeps them on the job 
with fewer interruptions. Why not find out 
now how they can make your lathe work more 
efficient? Prices of 16” Toolroom Lathes start 
at only $3230— time payment plan available. 


SOUTH BEND LATHE 


SOUTH BEND LATHE, 
SOUTH BEND 22, 
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INC. 
IND. 


Builders of Lathes + Milling Machines « Shapers + Drill Presses « Pedestal Grinders dens 
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HYDRAULIC SURFACE GRINDER 


MODEL 540 
6” x 18” CAPACITY 


FEATURES: 


@ Completely centralized controls within easy reach of 
operator. 

@ Patented low-pressure, long-life Hydraulic System 
operating from self-contained motor-driven pump unit. 

@ Table traverse rates variable from 5’ to 40’ per minute. 
Smooth and shockless reversing at maximum speeds. 

@ Cross-feed automatically variable from .01 in. to .07 in. 
per stroke. 


ACCURACY... 
EFFICIENCY... 
EASE OF OPERATION 


This machine has all the essential qualities 
required to provide high caliber surface grinding. 
Its simplicity of design provides ease of operation 
while inherent accuracy and efficiency assure 
excellent grinding performance. Thousands of 
these grinders have been purchased by discerning 
users in every part of the world. 


@ Hand controls provided for both traverse and cross-feed. 
Micrometer adjustment to cross-feed in .0001 in. divisions. 


@ Vertical adjustment of wheelhead controlled by con- 
veniently placed handwheel having a micrometer knob 
adjustment in .0001 in. divisions. 


@ Wheelhead slide operates on ball bearing rollers running 
on precision ground bars providing absolute sensitivity 
of vertical feed. 


Automatic vertical wheelhead feed and electric lift can be fitted to standard machine 
as an extra feature. Also, numerous other attachments including form tool grinding 
equipment are available to assure full versatility. 


FOR FURTHER INFORMATION, WRITE FOR YOUR COPY OF BULLETIN C183. 


MICROMATIC HONE CORP. 


DETROIT 38, MICHIGAN 


8100 SCHOOLCRAFT AVENUE ° 





ad» 4 = OF B11] 
OPTICAL EQUIPMENT 
FOR EVERY 
TS BS) ad = Om BLO] Bi = @ 


Ee 


OPTICAL COMPARATOR—BENCH MODEL 2 OPTICAL COMPARATOR—FLOOR MODEL 3 OPTICAL COMPARATOR—BENCH MODEL 6 





AUTO-COLLIMATOR—MODEL 1 AUTO-COLLIMATOR—MODEL 3 








STEREO MICROSCOPE—MODEL SM BINOCULAR MICROSCOPE—MODEL SBR 





The above is only a partial listing of the many Nikon instruments designed to 


meet measurement and inspection requirements in production, quality control, 
intricate parts assembly, and other applications demanding fast, accurate inspec- NIKON INCORPORATED 


tion. For complete details, write to Dept. AM-10. 111 Fifth Avenue, New York 3, N. Y. 
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THESE PARTS ARE BEING PRODUCED AT SPEEDS OF 90 TO 250 PCS/MIN 





PROFIT-TREE! 


These are formed parts produced in single automatic op- 
erations on the revolutionary new Torrington Vertical 4- 
Slide. 


With precision and speed, the Verti-Slide has replaced as 
many as five and six progressively tooled presses in the 
production of a complex part. Normal secondary opera- 
tions such as welding are being done in one continuous 
automatic operation in excess of 100 pcs/min. 








If you make or buy complex wire or strip parts, the Verti- 
Slide method offers dramatic reductions in production 
cost. Less parts handling, in process inventory, machine 
space—all mean greater profits to you. 





Write or call for field technical data or a Torrington Sales 
Engineer. 
THE TORRINGTON MANUFACTURING COMPANY 
MACHINE DIVISION Torrington, Connecticut 
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Herbert Harig, president, and Karl Harig, chairman, Harig 
Manufacturing Corporation, Chicago, examine tenth-splitting accuracy 
from their No. 3 Moore Jig Grinder (left) and No. 3 Moore Jig Borer. 


“We're now splitting tenths, thanks to Moore's 


No. 3 Moore 
Jig Grinder 


No. 3 Moore | 
Jig Borer 


Made and calibrated 


to the New International Inch. 


new No.3 Jig Borer and Jig Grinder” 


“Our operators feel these are the best machines they have ever worked on... 


They take care of the tenth-splitting tolerances required by industry today. 


These are the words of two of America’s 
ac knowledged tooling leaders, active 
heads of one of America’s foremost inde- 
pendent producers of accurate dies—car- 
bide, lamination, progressive, and other 
prec ision tooling. 

Says Herb Harig, president of Harig 
Manufacturing Corporation and former 
president of National Tool & Die Manu- 
facturers Association: “Moore's line of 
Jig Borers and Jig Grinders has been an 
integral part of the development of our 
company from 15 employees in 1937 to 
120 today. We have always been among 
the first to install each new model. That's 
why we are among the first with Moore’s 
tenth-splitting No. 3 Jig Borer and No. 3 
Jig Grinder. Over the years we have en- 


larged our Moore Jig Boring and Jig 
Grinding Department to 15 machines!” 

Sums up Chairman Karl Harig: “When 
owner-management invests its money in 
machinery, it does so only after thorough 
analysis and careful selection. I don’t 
know of any machine manufacturer which 
meets both these tests better than does 
Moore” 

We stand ready to help you duplicate 
Harig’s record of satisfaction. As a start, 
write today for our detailed literature on 
these new tenth-splitting machines with 
larger tables; hardened, ground and 
lapped ways; no gibs, no overhang. 


MOORE SPECIAL TOOL COMPANY, INC. 
438 Union Avenue, Bridgeport 7, Conn. 


ADD (%% TO YOUR TOOLROOM 


JiG BORERS + JIGGRINDERS + 
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¢/ 
IS OLD AGE 
| AFFLICTING 


| 
t 
‘ 

: 


' YOUR 





WHA 
HAMMER? 





Add years to your hammer’s life; improve performance 
with ERIE FOUNDRY REBUILDING SERVICE 


Here at Erie Foundry we rejuvenate “old” forging hammers. First, we re- 
machine worn surfaces, true bearings, replace broken parts, repair cracked 
parts. Once the hammer is reassembled, tested and put back in operation, it’s 
as spry and sound as a new machine—but at one-third the cost! 


Stands to reason that the leaders in forge manufacture for over 60 years 


should be the best source for forge repair. ee 


ONE OF THE poe NAMES 
Regardless of who made it, or how badly it’s cracked, broken or worn, your Oe ee Seen eee 
forging hammer will recover most quickly at Erie Foundry’s Rebuilding 


“Hospital.” Write for the complete story. ERIE FOUNDRY CO., Erie, Pa. 


Manufacturers of Forging Hammers + Forging Presses « Hydraulic Presses + Trimming Presses €F-60.02 
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Alot pots 
AC CURACY 


COR too! 


* @ 1% HP Head or optional 2 HP with continuous 
duty motor gives 50% or more capacity . . . More 
rigidity, more accuracy ... Increased horse power 
and dynamically balanced Cast Iron Pulleys and 
Drive System afford improved production capacity 

. . More weight in the column, heavier ribbed 
column, heavier knee, heavier saddle. 








@ Unique square design of overarm affords more 
rigidity, greater accuracy . . . Provides extra range 
and capacity ... More power at the cutter. No ad- 
justment required on overarm and head after use 

. . No need to re-indicate head after moving over- 
arm... Speed range with nine changes mokes 
possible the use of high speed or carbide tipped 
cutters to best advantage. 


S47 N. MECHANIC ST. JACKSON, MICH. 





CIRCLE 349 READER SERVICE CARD 











METAL-CUTTING 
AT MORE THAN 100,000 SFPM? 


Ultra-high speed machining is a subject that intrigues 
many production men in metalworking. The 16-page 
Special Report that AM/MM published in February, 
1960, sums up recent development in the technique. If 
you'd like a copy, send 35¢ to 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 














Valuable Reprints Available 


HELP FOR 

YOU FROM 
THE PAGES 
OF AM/MM 


A comparatively small sum 
will bring you any of the fol- 
lowing valuable reprints from 
American Machinist/Metal- 
working Manufacturing. 


Joining Welded Steel Tubing 
—one of AM/MM’s famed 
Production Man’s Guide Se- 
ries that presents 116 differ- 
ent ways to join one piece of 
welded steel tubing to an- 
other. 35¢ a copy. 


Angles for Oxide Cutting 
Tools—a discussion of tool 
geometry for oxide cutting 
tools in 14-fact-packed pages. 
35¢ a copy. 


Automating Production 
Equipment, There are few 
kinds of equipment that do 
not lend themselves to auto- 
mation. Here’s a 16-page dis- 
cussion of the latest thinking 
in automating equipment. 
35¢ 


Reader Service Department 


American | Metalworking 
Machinist) Manufacturing 


330 West 42nd Street 
New York 36, N. Y. 
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You can do more with 


DELTA 








NEW ‘Long Bed’ 10” Metal Lathe 
offers capacity up to 36” 


Now Delta introduces the “‘big brother’’ to the famous 10’’ Metal 
Lathe—with a big 36” capacity between centers and an exclusive 
combination of features that make it the big value in its class. 

This new model fills the need for a low-cost, precision lathe 
capable of handling heavy duty work in production, in plant main- 
tenance shops and in tool rooms. In addition to extra capacity, it 
provides: variable speed drive with choice of speeds from 50 to 
1500 rpm, quick change gear box allowing selection of 54 feed rates 
or thread pitches, and %”’ collet capacity—largest available in any 
comparable lathe. 

See your Delta Industrial Distributor (listed under ““TOOLS”’ or 
“MACHINERY” in the Yellow Pages) about the many other 
extra performance features you get. For FREE catalog describing 
the compiete line of Delta Metal Lathes, write: Rockwell Manufac- 
turing Company, Delta Power Tool Division,618-K N. Lexington 
Ave., Pittsburgh 8, Pa. In Canada: Rockwell Manufacturing 
Company of Canada, Ltd., Box 420, Guelph, Ontario. 


Delta 10" Metal Lathe with DELTA INDUSTRIAL TOOLS 


Long Bed (36"' between See 
centers) available in bench “ another fine product by 


or cabinet models with a a! 
complete line of accessories. ROC KWeEl t 
Be sure to register and vote 
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Now—EASTERN’S Flying Freighters offer 


OVERNIGHT 
DELIVERY 


New York—Miami—San Juan 
New York—Atlanta—New Orleans—Mobile—Houston 
Chicago—Atlanta—Miami—San Juan 


@ Reserved space on every Freighter flight. 

@ Pressurized and temperature-controlied. 

@ Flights daily except Saturday and Sunday nights. 
@ Pickup and delivery service available. 


In addition, Eastern offers freight space on over 400 daily passenger 
flights — including DC 8-B Jets and Prop-Jet Electras—to 128 cities 
in the United States, Canada, Bermuda, Puerto Rico and Mexico. 


For, information and Freight Reservations, call your 
Freight Forwarder, Cargo Agent or Eastern Air Lines. 


EASTERN AIR LINES 
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THE TRUE TEST Of your machine tools is their per- 
formance on the job — how they benefit your pro- : “ 

duction. This is where Sentry Furnaces with the ‘Just betweer you and me, 
Diamond Block method of atmosphere control dem- they've got it all over the 
onstrate their value. Your high speed steel tools other ones we've tried!” 


hardened in the truly neutral Sentry Diamond Block While there are other excellent 
brands, experienced operators 
“fa “Tan as ; consistently rate Jewel Brand 
or decarburization, maintain their sharp cutting edges Abrasive Belts best for grinding, 
longer, step up production. smoothing and polishing. Worth 
i trying! Order thru your Indus- 
Write for literature and send sample of your trial Distributor todav. 


tools for free demonstration hardening. 
PJEWE = 


COATED ABRASIVES 


Belts © Rolls @ Sheets * Discs © Specialties 


atmosphere achieve maximum hardness without scale 








at rine 
, FOXBORO, MASS. ABRASIVE PRODUCTS, INC. 


South Braintree 85, Massachusetts 
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MAGNETIC 
Applications 


SPECIAL ROTARY 


A special rotary auxiliary plate with 
cylindrical magnetic raising blocks Walker engineers are continuously solving 


holds irregularly shaped parts of grind. new holding problems for industry. The three- 

ing with quick easy set ups. : ; 
faced electromagnetic chuck above is only one 
example of the special designs created by Walker 
ingenuity and “knowhow”. Whether you need 
any one of the complete line of standard mag- 
netic chucks or a specially designed item, your 
best source is Walker. 


CERAMAX PERMANENT OS Wldbor Co., Inc. 


A rugged Walker “Ceramax” chuck ROCKDALE ST. © WORCESTER 6, MASS. 


with ultra permanent ceramic magnets _ : ; , 
holds a large part for p me loa Original Designers and Builders of Magnetic Chucks 


grinding. 
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two 
new 
compacts 


Model M-295 
a-c welder 


from 


miller 


Model H-3-SR 
d-c welder 


Wide range Miller M-295 a-c welder packs a lot of versatility in its 
compact 25” x 19” x 28” case. What’s more, it’s a genuinely low-cost 
40 volt 200 ampere industrial welder that doesn’t pretend to be all 
things to all men. Rather, it offers typical Miller sturdiness and re- 
liability in a 60% duty cycle machine that’s ideal for general main- 
tenance and light production welding. Welding amperage ranges 
are 25-115 and 80-295. Power factor correction available as option. 


SILVER STAR MODEL 


Outsized performance has been built into this “inside” welder. De- 
signed expressly to deliver the best in d-c welding at the lowest 
possible cost, the brand new Miller Silver Star performs on a par 
with the world’s best (Miller’s Gold Star SRH) but is less weather- 
resistant. If your d-c welding is done under a roof, then you'll want 
to know more about the Miller Silver Star, and the economies it 
offers. Two sizes available: H-3-SR with amperage ranges of 40-295 
and 75-450; and H-4-SR with ratings of 50-350 and 100-600. 


Complete information will be sent promptly upon re- 
quest. Please specify model in which you're interested. 


= | 


MANUFACTURING COMPANY @¢ APPLETON 


Ltd.. Montrea 


WISCONSIN 
Distributed in Canada by Canadian Liquid Air Co 
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WHAT ANGLES ARE BEST 
FOR OXIDE CUTTING TOOLS? 


Recent experience shows that the geometry of carbide 
tools is not suitable for ceramic tools. Here’s a 14-page 
reprint from AM/MM spelling out key points in tool 
geometry for oxide cutting tools. It’s available for 35¢ 
from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 








Material you can use 


VALUABLE 
EDITORIAL 
REPRINTS 
FROM 
AM/ MM 


A simple note and 35 cents 
will bring you a copy of any 
of the following reprints 
from American Machinist/ 
Metalworking Manufactur- 
ing: 


Techniques to Lower Short- 
Run Costs. How numerical 
control, automatic tool chang- 
ing and work transfer plus 
good process planning can 
spell the answer to ever-in- 
creasing short-run costs. A 
16-page reprint for 35¢. 


How Round is Round—a 12 
page compendium of round- 
ness opinion, advice and 
methods. A 12-page reprint 
for 35¢. 


Ultra - High - Speed Machin- 
ing — what happens when 
you cut metal at speeds above 
100,000 sfpm. A 16-page re- 
port on Lockheed’s research 
for the Air Force. 35¢. 


Reader Service Department 


American | Metalworking 
Machinist | Manufacturing 


330 West 42nd Street 
New York 36, N. Y. 
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A) SOLID CARBIDE 


TOOLS AND BURS 





Job A\pplications 


THERE IS AN ATRAX SOLID CARBIDE END MILL ENGINEERED 
FOR SUPERIOR CUTTING PERFORMANCE ON ANY MATERIAL! 


RECOMMENDED APPLICATIONS TYPICAL SERIES 1505 PERFORMANCE ON ROCK- 


ATRAX “STANDARD” 
SOLID CARBIDE END MILLS WELL C-64 HARDENED TOOL STEEL WORKPIECE 


202 different “standard” Atrax Solid Carbide 2 , sunset, | 
End Mills in 20 different series, each engi- 

neered for a specific cutting application and 

recommended for specific materials. 


Elongating %” slot, 
1/16” deep at 700 
rpm. 


The most widely used Atrax End Mills and —— 4 Step cutting 3/16” 
the materials on which they are engineered jes oe wide—3/32" deep at 
to perform best are shown in this table: ae wis 1150 rpm. 








Counter boring at 
1150 rpm. 


Note high surface finish and absence able wear land after completing three 
of burs and scoring. This Atrax %” operations on this hard-to-cut 
1505 End Mill showed no appreci- material. 











Material 





Carbon Steels 


Nickel 


| Nickel Chrome 


Brass and Bre Bronze 


| Aluminum 


| Zine Alloy | 


Free Cutting Steels | 


Note efficient, uniform chips with no burning and no chatter. 


AN END MILL FOR EVERY APPLICATION 


There is an Atrax “Standard” Solid Carbide End 
Mill job engineered for virtually every End Mill- 
ing application. The Atrax Catalog gives engineer- 
ing data on speeds, feeds, use of coolants and job 
hints that will further increase tool life produc- 
tion when you specify and use these superior 
Atrax Tools. 


Send for your copy of the 148 page Atrax Catalog 























THE ATRAX COMPANY 














240 DAY STREET, NEWINGTON 11, CONNECTICUT 
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REDCO /meSwing look 


ADJUSTABLE V-BLOCK 9 irccision-mounted a — Comping 


DRILL JIG bia 


Interchangeable 


Saves Set-Up Time— Adapter Bushing 
Increases Output 
Adjustable 


Here is a versatile and accurate V-Block 90° V-Block 

that makes center and off-center drilling, 

tapping, and + ing easy and precise. Stock Stop 
Four-way V-block adjust UY rg 
handling a wide range of work. Fast, “a 

tasy positioning and clamping speed pro- 

duction. A centering locator plug and T- 

slots in the mounting surface plates assure 

fast, easy, on-center adjustment. Drill ca- 

pacity #80 to %" diameter. Handles stock 

from Ys" to 2” diameter. 














TRUE-CENTER ADJUSTABLE TWO-PIECE 
TOOL HOLDER VISE SET 


The REPCO Adjustable 
Holder is ao precision- 
built tool, having two- 
piece construction which 
provides fast adjvust- 
ment of the main body 
to compensate for os ~  —— ™ J 

much os “a” machine Sove time with this versatile 2-Piece Machine Vise Set. 
misalignment. Cuts Use os general-purpose vise, angle-block, or separate 
down on tool wear, | clamping device. Opening limited only to length of ma- 
breokage, ond scrap. chine bose. Light, occurote, rigid. Two sizes: 6” ond 8". 








COMBINATION 


CHUCK JAW 
TRUING-RING SET LIVE-CENTER SET 
Heavy-duty live cen- 


This Ring Set saves time, ter plus six inter- 
cuts cost of boring jows. changeable adapt- 
With correct diameter ers, rangin from o 
rings at hand, you gain point to 64%" dic. 
hours of productive bell. Saves costly set- 
time. Ploted rings range vp and mochining 
from 1” to 4” by Va" time necessary to 
increments. Hondy peg- make large-diam- 
type rock keeps rings eter centers. Straight 
in place. end various taper 
shanks available. 


Write for lete informeatt Euchsel 











2330 23rd Ave., Rockford, Illinois 
CIRCLE 361 READER SERVICE CARD 


EXPLOSIVE FORMING .... “| 
HOW IT WORKS, WHAT IT DOES | cal 


at Norton Company Applied to the cross 
with Micro-Wear Strips. slide on the knee of a 
Ni hine. 





One of metalworking’s newest and most exciting devel- 
opments, explosive forming is explored in a comprehen- help fara rge see Sone oneal oe 


sive 12-page reprint from AM/MM. The article, priced These strips are uniformly hard- 
ened to minimum 64 Rockwell C 


at 35¢, giving complete picture on developments may be hardness and con be monufac- 
tured to your exact specifications, 


secured from 








Reader Service Department Ass -.) 
American Machinist/Metalworking Manufacturing fim 


330 West 42nd Street, New York 36, N. Y. KNIFE COMPANY ey 


WORCESTER, MASS 
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Practical 
Tooling Tips 


Number 1 of a series. 


TO GET GREATER TOOL BIT RIGIDITY replace the tool holder 
screw with a Vlier Swivel-PadgClamp. The large, flat pad 
face provides many times more clamping area. Bits can 
be held tighter, reducing chatter and vibration. Small, 
narrow cut-off blades, multipoint tools, even stub ends can 
be rigidly held. Unique ball joint construction gives smooth 
angle adjustment in all directions. 


SPRING PLUNGERS LET WRENCH DO MULTIPLE DUTY —The 
compression tool shown above is used to attach connectors 
to electrical wires. Formerly, each size wire connector 
required a different size tool. But now, through the use of 
Vlier Spring Plungers, one tool attaches all sizes of con- 
nectors—through the use of changeable jaws. The appro- 
priate jaw for any size connector is easily inserted, accu- 
rately positioned, and held in place with a Vlier Spring 
Plunger. 


New catalog now ready ! 
Send for your copy today. 


ere eee eee eee eeeeeeneee 
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Everyday more and more shops are using 
standard Vlier Tooling Accessories in place 
of custom-made devices for both tooling and 
original equipment applications. The preci- 
sion construction, product uniformity and 
quick availability of these simple time-savers 
have made them tool room favorites. Why 
don’t you start saving from their use? 


EASY WAY TO STOP MARRING surface of part held in 
fixture. The part on the left was securely held in the fixture 
with a Vlier Swivel-Padg Clamp. The scrapped part on 
the right was held with an ordinary set screw. With the 
Vlier Swivel-Padg Clamp the pad stops at first contact 
with the part; screw torque is absorbed by a ball, prevent- 
ing damage to the part. This exclusive ball joint construc- 
tion also provides adjustment to off-angle surfaces. 


THE RIGHT AMOUNT OF END PRESSURE AND NO MORE is 
what this spring plunger application calls for. More than 
150 Vlier Spring Plungers are used to hold a plastic sheet 
in position pm the fornliag operation of a plastic refrig- 
erator door liner. Spring Plungers provide just the right 
amount of pressure to produce a perfect liner. 


Insist on Vlier Tooling Specialties... 
there’s still no substitute for quality. 








ENGINEERING 


CORPORATION 








8900 Santa Monica Bivd., Los Angeles 46, California 
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PRESS 
BRAKES 


VEREINIGTE OSTERR. EISEN- UND STAHLWERKE, LINZ- DONAU 
_CIRCLE 365 READER SERVICE CARD 











FASTER AUTOMATIC CUT-OFF | 
Tubing, Pipe and Bar Stock 











Automatic operation — 
from loading to final cut- 
off. Handles solid bar 
stock up to 3” O.D.—tub- 
ing vp to 8” O.D. Cuts 
any material that can be 


turned. 16 spindle speeds. 








“That's right, son... 1 


CATALOG | wouldn't change for all 


Has complete specifications of all 
models. tllustrates parts that are : ‘ 
being formed, grooved, flanged or Loyalty is a common trait among 
: : Jewel Brand Abrasive Belt users. 
chamfered and cut off in a sin- Sisko tenia aide rage | 
: 3 nce you've tried them, it’s easy 
gle operation at high rate of | to see why. Job after job, year 
speed. Also describes the avto- after year, they never let you 
matic feeder, hot spinning ma- | down. Try ’em and see! 
chine for sealing ends of tub- 


ing, and the Modern Safety | 
Drill Table. | IJ EWEL AV «? ] 


WRITE COATED ABRASIVES 
MODERN MACHINE TOOL CO. cits * Rolls « Sheets © Dises * Speciati 


the tea in China!” 








| ABRASIVE PRODUCTS, INC. 


| South Braintree 85, Massachusetts 


2005 Losey, Jackson Michigan 
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NO KEYSEATING! 


- 






NO REBORING! 








SINGLE STRAND, HEAVY SERIES 






DobDGE Quality Roller Chain, 
teamed with Dodge Taper-Lock Sprockets, results in chain drives 
DOUSLE PITCH TRANSMISSION and chain conveyors that have the precision, efficiency and stamina 
necessary for the real economy of Jong life. 

Moreover, Taper-Lock’s reusable bushing makes a difference 
in overall cost. The ease of Taper-Lock mounting, the elimination 
of reboring, keyseating, and wasted time, add to the saving. Pre- 
cision machining and true articulation lengthen the life of both 
sprocket and chain. 

The Dodge line of chain, including standard attachments, is 
extensive. It meets a high percentage of all chain requirements. 

In the Double Pitch series (both Transmission and Conveyor) 
the sizes which require special spacing for perfect tooth action are 
offered from stock in special double pitch design —to double 
the life of the chain and the sprocket! 

Ask your local Dodge Distributor. Or write us for bulletin. 


DODGE MANUFACTURING CORPORATION, 100 Union St., Mishawaka, Ind. 


DODGE 


of Mishawaka, Ind. 











DOUBLE PITCH CONVEYOR, LARGE ROLLERS 


CALL THE TRANSMISSIONEER—-your local Dodge Dis- 
tributor. Factory trained by Dodge, he can give you 
valuable help on new, cost-saving methods. Look under 
“Dodge Transmissioneer” in the white pages of your 
telephone directory, or in the yellow pages under 
“Power Transmission Machinery.” 
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... CONVERT YOUR DRILL 
PRESSES INTO PRECISION 
TURRET DRILLING 


MACHINES WITH. 
UADRILL 


4 & 5 SPINDLE 


TURRET 
DRILLING 
HEADS 


* Save up to 70% in direct labor 
costs! 


e Fast manual indexing 
¢ Quadrill Turret Heads make it pos- 
sible for one drill press to do the 
work of 4 or 5 single spindle drills, 
with a corresponding saving in floor 
%, space ... save up to 350% in capital 
equipment costs! 
¢ Ideal for both long and shortruns... 
Ny All IN fast setups . . . simple tooling. On 
long runs, savings in direct labor 


quickly returns cost of turret head. 


ila HEA pi ° — for all standard drill 


Quadrill Turret Drilling Heads are proven in 
industry throughout the world for over 15 
years . . . in companies such as Westing- 
house, Chrysler, Bendix, General Electric, 





“I'm disappointed in you... 
you promised you'd give them 
@ try the last time | called!” 
Why put off a good move? Call 
your Industrial Distributor or 
have one of our abrasive Engi- 
neers arrange a trial run of Jewel 
Brand Abrasive Belts today. 


PJEWE = 


COATED ABRASIVES 


Belts © Rolls « Sheets * Dises © Specialties 








ABRASIVE PRODUCTS, INC. 
South Braintree 85, Massachusetts 
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How to estimate the . 


Douglas Aviation, Boeing and many others. lime element in 


WRITE TODAY FOR +s . 
BROCHURE any machining job 








5 Spindle Model Shown ; 
| Use this manual to make the 


Cc H j Cc A G oO Q U A D R { L ® winning but safe bids that 


mean more jobs and better 
profits for your shop. 


Machine Shop 
Estimating 


| Second Edition 
BY W. A. NORDHOFF 


Douglas Aircraft Company, Inc. 
Here's the kind of on-the-job help you need to make 
quick, reliable estimates of the time it takes to do the 
different machining operations in any machine shop, 
are provided for the use of several m of estimating 
today. 
livery, or return the hook postpaid. (We pay for 


large or small. Whether a job involves drilling, boring. 
With dimensional tolerances on parts steadily being 
particular jobs on each type of machine in use 
delivery if you remit with this couporn—same return 
privilege.) 


1844 BUSSE HIGHWAY, DES PLAINES, ILL. 
CIRCLE 369 READER SERVICE CARD 








tapping, threading, grinding—or any of the scores of other 
operations—this handy manual tells you exactly what to 
reduced, roundness determination is a continuing con- 
. SEE THIS BOOK 10 DAYS FREE 
cern to manufacturing men. Here’s a 12-page compen- | — — SEE 8S OSE 18 SAE SS 


consider in estimating job-time. 
‘ eS ° McGraw-Hill BOOK CO., INC., Dept. FA-10-17-60 | 
dium of up-to-date opinion, advice and methods on 


It covers pao A, itep—from setting up a job to tearing it 
down—giving the specific time Ly established for each 
element. The various non-machining operations which en- 
ter inte the cost ef any job ere slee given. Jnsieucitons 
327 W. 4ist St.. NYC (36) 
Ds Qe A Send me Nordhoffs’ MACHINE SHOP ESTIMAT- 
roundness. Priced at 35¢ each, you can secure a copy by | for 10" daze’ tree ezamination on ae , 


writing 


Nome” 
Reader Service Department paige 
American Machinist/Metalworking Manufacturing > tial eens . 


330 West 42nd Street, New York 36, N. Y. 


For price and terms outside U.S. 
write Mo@raw- a Int'l, M.¥.C. 


pL dames | 
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GREATEST 


CUT-OFF 
CAPACITY 
IN ITS 
CLASS: 


“ike 


e This newest addition to the Sever-All line of abrasive 
cutting machines—the Model 2-A—provides greater 
cutting capacity and more flexibility than any other 
machine in its class. Check these important advantages: 
Big capacity - cuts 4” round or square solids, 6” diameter 
tubing or standard pipe, 6” x 1” flat stock, 6” angle iron and 
8” channels. Cuts practically all metals. 

Fast operation + accurate cuts at the rate of 2 to 3 seconds 
per square inch. For instance, you can cut a 4” bar of 
hardened steel in 45 seconds, or a 2” pipe in 3 seconds. 

Power oscillation + oscillation—the forward and backward 
motion of the cutting wheel as it is fed down into the cut— 
gives you extra cutting capacity without excessive horse- 


VARIETY OF WORK HOLDE 





Choose the work holders you need from severaloptional 2-way clamp fixtures above. All fit interchangeably on 





power load on your power lines. It also contributes to longer 
wheel life and reduced operator fatigue. 

Quality cuts - clean, smooth cuts, even on large sections, 
because wheel oscillation provides cooler cutting action. 


Economy + Sever-All abrasive cutting wheels, developed spe- 
cially for the Model 2-A, assure you of lowest cost per cut. 


Safe « wheel guard provides complete operator protection. 
Minimum maintenance - all bearings are the pre-lubricated 


and sealed type. Clean, simple machine design permits easy 
housekeeping. 


Built to last - rugged machine bed and rigid castings make 
the Model 2-A first choice for heavy-duty jobs. 


RS GIVES UNUSUAL VERSATILITY 





arrangements. These include the vise-type holder shown the Model 2-A Sever-All. Screw-type and quick-action 
on the machine at top, plus the V-block, angle-cutting and clamping also may be used interchangeably. 


Write for details on the new Model 2-A Sever-All abrasive cutting machine. Ask for Bulletin DH-299 
ABRASIVE 
CUTTING 


Allison-Campbell Division, American Chain & Cable Company, Inc. 
923 Cennecticut Avenve, Bridgeport 2, Cenn. 


SEVER-ALL 
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New Stanley-Yankee Vises 
cut costs at hench and machine 


No. 4993A 
Swivel-Tilt Vise 


© 3” Jaws 


No. 993A 
Utility Vise 
3” Jaws 


New No. 4993A Swivel-Tilt Vise combines swivel 
base and angle base for quick compound angle 
set-ups. The exclusive dovetail slot in the vise 
permits adjustment the full length while retain- 
ing the swivel feature. Vise can be detached 
from swivel-tilt base quickly and easily. 

New No. 993A Utility Vise with 3” Jaws— 
precision-built for machine shop use. 

Vises and bases are available separately. Ask 
your industrial supply distributor for details, or 
write Stanley Tools, 9310 Elm St., New Britain, 
Connecticut. 


ee FV ot M&F The Tool Box of the World 
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PRODUCTION 
PIECE 


JATO 
FIXTURE 


float production pieces efficiently . . 


with VUnion Jato 
AIRBORNE FIXTURE TABLES! * 


REDUCE PRODUCTION COSTS By virtue of floating on a film 
of normal shop gir pressure positioning of production 
pieces regardless of size, shape or weight is accom- 
plished with one hand. 


REDUCE REJECTS While in motion fixture is floating above 
machine table. This eliminates wear on both fixture and 
table and guarantees consistently accurate production. 


* BY THE MAKERS or = omy ase fin cand PRECISION DIE SETS 


oo a es 


Single rectangular 8” x 18” Single round 18” dia. Rotary table 58” dia. 
table floats 2,880 Ibs table floats 5, 000 Ibs. floats 50,000 Ibs. 


é He 
: rae 
y 7 

* “ 


Oram tomo 


280 CHURCH ST., NEW BRITAIN, CONN. - ‘ SNee Vee: 


OL Sv Ce 
CIRCLE 376 READER SERVICE CARD 


Westy Clam) Co eMC Le a 
4500 to 6500 cut-offs per hour 


\ess? 


why § senle sto 
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GRIEDER INDUSTRIES, INC. 
P. O. Box 169 * Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 





October 17, 1960 











"Rare aa aulic Press 


Eliminates Multiple Forming Operations 


At the Curtis Wire Products Company, 
Petoskey, Michigan, the difficult forming of 
wire mesh baskets is now done in one sim- 
ple operation with a Dake 50-ton Hydraulic 
Guided Platen Press. The Dake Press saves 
considerable production time per basket 
by eliminating previous operations which 
formed only one side at a time. 


The preset cycle of the Dake Press elimi- 
nates any possibility of operator error. 
After the wire mesh is placed in the die, 
the operator presses dual palm buttons 
which close the press rapidly until just be- 
fore the wire mesh is contacted. It then 
stows to an adjustable pressing speed and 
forms the material smoothly and accu- 


rately, without crimping formed corners. 
After forming, the press withdraws slowly 
to not distort the basket, then returns 
rapidly to the top of its stroke. 


Every feature of a Dake Press is designed 
to save production time. The press stroke 
may be set to eliminate unnecessary travel. 
Rapid advance and rapid return increase 
the pressing cycle. Large bed area with 
ample daylight provides easy insertion 
and removal of pressed parts. 


Dake Presses are available in capacities 
from 25 to 600 tons. For special applica- 
tions, investigate the Dake line of Custom- 
Engineered Presses. Write for Catalog. 


‘ \ DAKE CORPORATION 636 Robbins Road, Grand Haven, Mich. 


» # 


we oed Hand-Operated Power-Operated 
Hydraulic Hydraulic 


PRESSES 


Gap Type 
Presses 


Guided 


Platen Frame 


American Machinist/Metalworking Manufacturing + October 17, 1960 CIRCLE 377 READER SERVICE CARD 263 








from 
or to Gy intermediate o'= 


PUSH BUTTON>*27 


) to 


Just push a button and watch the 
large tachometer dial on the head- 
stock! 

It’s that easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 


power transmission are assured be- 
cause the drive «anit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds, 

It is a precision lathe, moderate in 
price, with the versatility for toolroom, 
production or second operation jobs, 





[DONSesas | 


Wrtte far 
“Variable Speed” | 
Circular and General 
Catalog showing ... 


2 
10”, 11”, 13” and 1” 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 
° 
13° and 15” 
SEBASTIAN 
. Geared Head 
. Lathes 
Wustrated hy 
WMS56P : 
13” Swing- 34” Centers os oe 
Machines 
. 
SHELDON 
Back Geared 





Shapers 


SHELDON MACHINE CO., INC. 


4234 N. Knox Ave. Chicago 41, ILL. 
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IS INTERFEROMETRY THE ANSWER TO 
BETTER INSPECTION DEVICES? 


The interferometer is playing an ever-growing role in 
industry’s search for better inspection equipment. The 
latest thinking in this field—and how it can be used in the 
shop—is contained in a 16-page reprint from the June 138, 
1960 issue of AM/MM. It’s available for only 50¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 

















ads | HOW TO 
WRITE 


REPORTS 


To anyone who has ever 
fought his way through a 
foggy, long-winded, difficult 
to read report, this booklet 
will appear to have been 
published years late. 


But to the man who has to 
write reports and would like 
to make them better, it’s a 
handy working tool. A 
pocket-sized 26-pager, the 
booklet is authored by AM/ 
MM Associate Editor Tom 
Johnson—a man trained in 
simplifying extremely comp- 
licated subjects. 


You can secure a copy for 50c from 
Reader Service Department 


a 


American | Metalworking 
Machinist | Manufacturing 


330 West 42nd Street 
New York 36, N. Y. 
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LOW COST 


NICE LOW COST MINIATURE 

BEARINGS are unground bear- 

ings made to the highest quality 

standards and are designed to 

fill a growing need for inexpen- 

sive miniatures. They incorporate “ - gi ‘ odesienees, eet 
refinements of tolerance and _ : . ball grooves 

finish which permit their success- oh cmenl a 
ful use in many applications bells 

heretofore requiring costly pre- 
cision miniature bearings. 

Many NICE miniature bearings 
incorporate the revolutionary RENEE OD. N84 No. 7261H—Cam follower roller on circuit breaker 
new Unibal construction. Unique arm of data processing machine . . . a small but 
Unibal design and patented man- vital component. An example of Unibal construc- 
vfacturing methods produce tion, its small size belies its ruggedness and dura- 
bearings of exceptional strength, bility under tough operating conditions. 


durability and smoothness of KY uibel FEATURES 


operation. 














* Solid ovter race and 
solid inner race 


No. 6035-1 — Rear su No. 6034-1 — idler clutch No. 6713 — Gear support 
bearing for print wheel bearing on 8 mm motion bearing in parking meter 
carriage § = on electronic picture projector. mechanism. 

potentiometer. 








ACTUAL O.D.7/16” 











No. 6172—Tuning condensor 
thrust becring on electronic 
communication equipment. 


Write for Prints and Engineering Data 
> 


NICE BALL BEARING COMPANY 


DIVISION OF CHANNING CORPORATION 
NICETOWN-PHILADELPHIA-PENNSYLVANIA 
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EFFICIENT... 
ACCURATE... 
DEPENDABLE 


A FAST, 
ACCURATE GAGE— 
WHERE AND WHEN 


YOU NEED IT! 


The MICROtrol* 170 is a transis- 
torized gaging system for use at the 
machine, in the gage laboratory or 
on the production line. Personnel 
find it simple to use with produc- 
tion comparators, height gages, 
snap gages, ID or OD gages and 
similar bench inspection devices. 











150 TON 


STRAIGHT SIDE 
PRESS Features 


Only 2 control knobs 

One adjustment zeros both 
scales 

Large meter with 4.6” scale 
Including-Air clutch. ..c. ® Single geared, twin end drive, double crank. "0008" fo = 003" or 
wiring and controls. Shaft @ Maximum quality throughout. + .001” to + .010” 
driven limit switch. Sole- © Leng, square gibbing maintains perfect Accurate—tronsistorized 


noid-controlled dual air : - 
valve. Replaceable wear slide alignment. throughout 


strips on slide. Hard bronze Heavy welded steel box-type frame with Pocket-sized—5%” square 
crankshaft bearings. Replace- tensioned tie rods insures rigidity. by 36” 


able ball seats. Air counter M ae “s 
balances on slide. One-shot Proven L&J quality gives long, dependable jounting adapters and gage 
head stored in cover 


— , anny Gears ~e service and cuts maintenance costs. doubl 

in oil. Optional equipmen , Carrying case handle les 
j la d — 48” x 36” slide face, oie 

us required. Pe ae ee se rapa as amplifier stand 


48” x 36” bolster area. 
Lightweight — weighs only 3 Ibs. 


WRITE for complete information on 20- to 150-ton Battery powered—can be 
straight side presses, 14- to 150-ton O.B.I. used anywhere 


presses and 30- to 75-ton gap frame presses. AA dry onlin suai tn nad ts 
1629S TERLI 


L& J PRESS CORPORATION ELKHART, IND. a 
CIRCLE 382 READER SERVICE CARD AC line operated 
—— - unit available 


“AND IT MUST BE ROUND WITHIN Basic Gages start at 
FULL INDICATOR READING” Poe ce 


- } 7a ‘ : mer office for the name of your 
With dimensional tolerances on parts steadily being reduced, aR a tem 


roundness determination is a continuing concern to manu- “Tredeak 
facturing men. Here’s a 12-page compendium of up-to-date 


opinion, advice and methods on roundness reprinted from j an am On a) & 


STANDARD EQUIPMENT 








American Machinist/Metalworking Manufacturing. Priced at INSTRUM ENTS 

35¢ a copy (less in bulk quantities) it’s available from LA BO eT hie R Y 
Reader Service Department 

American Machinist/Metalworking Manufacturing — x eval a 
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2%," Collet Capacity Electric Clutch HAND TURRET LATHE 
Designed specifically to release large machines from bar work and from 


second-operation work that can be performed more economically on this 
size lathe. Especially suited for machining non-ferrous materials and tubing. 
for LARGER CAPACITY 
for FINER FINISH 
for MORE PRODUCTION 
for LOWER COST OPERATION 
for EASE OF OPERATION 


Built to meet the needs of the modern shop 
. by WADE, lathe makers since 1872 


Send for descriptive literature on the new WADE No. 98 LATHE 


THE WADE TOOL CO.. (i: 
O : my PRECISION MACHINE TOOLS 


FOR AMERICAN INDU 
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PRODUCTION-MINDED 


ad FRECISE 


The NEW Hamilton-Yarimatic,® a radial type drilling 
- machine with super sensitive feed, 
produces small holes (to 5/16” dia.) 
with instrument precision — at pro- 
duction speeds. 


When the name plate states 
“It's a HAMILTON TOOL,” 
you can 
“Use it with confidence." 


Spindle speeds are infinitely vari- 
able. A simple adjustment of the 
graduated hand wheel selects any 
desired spindle speed between 840 
and 2700 R.P.M., or between 2900 
and 9300 R.P.M. 

= 


" 


lt is available with conventional 
base and work table, or with “‘tool- 
room base” and com- 
pound table as shown at 
the left. Also offered in 
multiple spindle designs. 


GET THIS 


Bulletin No. 2959 provides complete description, 
includes sectional drawing, lists features, gives 
specifications. it's FREE. Write for it now! 


THE HAMILTON TOOL COMPANY 


830 SOUTH NINTH STREET HAMILTON, OHIO 


REPRESENTED IN CANADA BY 


Sykes Tool Corporation, Ltd., Georgetown, Ontario. 
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MODERN TECHNIQUES COMBINE TO LOWER 
SHORT-RUN MANUFACTURING COSTS 


The combination of numerical control, automatic tool 
change, automatic work transfer and good process plan- 
ning spell the answer to ever-increasing costs found in 
short runs. A compilation of current thinking may be 
found in 16-page reprint for 35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 














The whole story 


NUMERICAL 
CONTROL 

for 
METALWORKING 
MANUFACTURING 


Numerical control is one of 
the hottest subjects in metal- 
working today. Here’s an 
195-page book that presents 
the latest thinking on this 
important development in 
manufacturing technology. 
A valuable casebook of arti- 
cles and reports published 
in American Machinist / Me- 
talworking Manufacturing 
during the last few years, it’s 
must reading for anyone 
wishing to keep current in 
the fast-moving technology 
of the Sixties. 


Priced at $2.50, you can secure a 
copy by writing to 


Reader Service Department 





American | Metalworking 
Machinist) Manufacturing 





330 West 42nd Street 
New York 36, N. Y. 
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- Verson ~ TRANSMAT PRESS 


Cuts Costs, improves Production 
for Stewart-Warner Corporation 


From coil stock, this 300 ton Verson Transmat Press produces 
1200 automotive speedometer housings per hour automatically 
for Stewart-Warner Corporation, Chicago, Ill. 
The press performs seven operations on the piece which meas- 
ures 18” long x 314" wide x 2%" in height in the finished form. THE TRANSMAT CONCEPT 
The press utilizes a mechanically actuated Transmat feed for au- If you must produce 4000 or more iden- 
tomatically handling the stamping through all die stations. The tical stampings daily which require four 
feed is protected, in event of an overload, by safety slip clutches or more operations, Verson Transmat 
on the power take-off shaft and on the feed bar finger racks. Presses offer you the opportunity to 
The press is equipped with an Alemite grease lubrication sys- slash production costs. If any of your 
tem for counterbalance and knockout rods and cushion guides. production requirements fall in this 
An Alemite automatic oil lubrication system handles the coun- category, send an outline of your re- 
terbalance, knockout and cushion packings. quirements for specific information. 


Originators and pioneers of allsteel stamping press construction S 
-Verson - 
VERSON ALLSTEEL PRESS CO. 


9316 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 
TRANSMAT PRESSES + IMPACT MACHINING PRESSES + TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES * HYDRAULIC SHEARS 
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ARE YOU UP TO DATE ON JOINING 
WELDED STEEL TUBING? 


There are 116 different ways to join one piece of welded 
steel tubing to another. Here’s a basic compendium of 
data on methodology for the manufacturing man. The 
16-page reprint from AM/MM is available for 35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 














You can readily attach this 


OPTICAL PROJECTOR 


to most machine tools 


Opens a whole new dimension 
in precision production! 


Operator sees the work mag- 
nified while in process! 
Improves quality, increases 
productivity, eliminates trans- 
fer errors, simplifies operator 
training! 


Operator sees piece magnified 
while he is working it . . . not 
afterward when it may be too late 
He can measure and check it against 
transparent overlay charts. Improves 
quality and tremendously simplifies 
close tolerance work 
production, Cuts down errors and 
costly scrap. Allows you to do work 
you might not otherwise be able to 


Speeds up 


handle. 


~-STOCKER & YALE- 


Lite Mite Supplementary Lighting 
Optical Projection Methods Engineering 


Optica Projection Equipment 
Wont [] Demonstration 
Details? 


Clip and attach to your letterhead. Sign and mail to: 





ee 


of 





grinder, miller or shaper 


A versatile attachment 
for improving efficiency 


these machine tools: 


Brown & Sharpe 
Cincinnati 

Pratt & Whitney 
Bridgeport 
South Bend 
Hardinge 
Landis 

Reid 

Norton 

Royal Oak 

U. S. Mill 
Thompson 

K. O. Lee 
Boyar-Schultz 


or almost any lathe, 





| able in 6 compact vol- 








Model 7M Machine Too! Optical Pro- 


jector. 


10x 


men 


to 100X. 


ts of .001” of .0001” 


[_} Catalog on Machine Tool Projector Model 7M 


STOCKER & YALE, INC., 48 Green Street, Marblehead, Mass. 
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Standard magnifications from 
Measures in incre- 





How 21,617 
machinists 
boosted their 


earning power 


help of the American 
Machinists’ Library, they picked up 
better and faster ways of doing their jobs. In- 
stead of waiting for experience to grow, 21,617 
men have chosen thie eystematic way 
to insure their future. 


As easy to DO as it sounds! 


This 6-volume Library is crammed full of the 
practical information you need as a master ma- 
chinist. Every time you open a volume you can 
learn new ways to improve your work. And 
every chance you get in the ee you can put 
what you learn to use. The results will quickly 
show—not only that you are a better machinist. 
but that you are ready to advance to work that 
PAYS MORE because you KNOW MORE. 


The Modernized 
AMERICAN 
MACHINISTS’ 
LIBRARY 


2987 pages, 
over 2900 illus. 
Scores of charts 
and tables 
ERE’S the gist of 
more machine shop 
experience than one man 
could amass in « lifetime 
of work .. . written by 
experts and made avail- 


With the 





6 VOLUMES 


Turning and Bor- 
ing, 3rd Edition 


Drilling and Sur- 
facing Practice 
3rd Edition 

Grinding Prac- 
umes. You can check on tice, 3rd Edition 
your own methods, keep 
abreast of modern prac- 
tices, solve problems right 
on the spot as they come 


Cutting 
3rd 


Gear 
Practice, 
Edition 
Punches and 
Dies, 4th Edition 
Jigs and Fix- 
tures, 5th Edi- 
tion 


up. 
Guides you om All Types 
ot jobs. W this guide, 











a . « the characteris- 
. repelr it... and the st to take 
in onder: te beep machines operating smoothly and at 


* this ibrary gives you:—complete guide for every- 
bedy from shep + nnepind to apprentice interested in the 
operation of machines 


im reaming, tap- 
ping, planning, shaping, 
slotting, milling and 
1) me oe. ete. 


MAIL COUPON TODAY! 


ei oe Book Ce., 
327 W. 41 St.. NYC 
roc me the AMERICAN MACEINISTS’ LI- 
BRARY, 6 volumes, charges prepaid, for 10 days’ 
examination. If I find the ‘books satisfactory, I 
will send you $4.95 in 10 days and $6.00 a month 
until a total of $34.95 has been paid—a savings of 
$9.55 on regular price of the books. Otherwise, I 
will return the books. 


Ine., Dept. FA-10-17-60 
36 


Name 
Address 
City 
Company 


Position 


For price and terms wutalde v. s “write. 
McGraw-Hill tnt’l., N.Y.C FA-10-17-60 


October 17, 1960 





if a man Is 

making decisions 
...if you are paying 
him to think for your 


company...he is a 


He’s a Very important Person to You! The decisions he makes, his ability to think constructively about 
your business — his ideas, his enthusiasm — are all vital to his success, and yours. Multiply him by all 
the thinking men on whom you depend for today’s operations and your business future. Now, you can 
directly help each of these men be better informed about his job, his company’s problems, his industry. 
The cumulative effect can only mean immediate and increasing dividends to yourself. 


He’s a Very Important Person to Us! He is the identical man for whom McGraw-Hill business and indus- 
trial publications are edited. Our business is to keep him updated on his business — your business. Ours 
is a unique service of specialized communications. The McGraw-Hill VIP Program capitalizes on these 
information facilities, integrates them in a way to provide your decision-making managers, engineers 
and key personnel with complete, timely business and technical “intelligence” available nowhere else. 


Be sure you get this new booklet! Now, the business reading your VIP’s do can actually be “engineered” 
to their specific job needs, and your company’s best interests. You'll find it detailed in new booklet .. . 


THE McGRAW-HILL V IP PROGRAM 
23rd Floor, 330 West 42d Street, New York 36, N. Y. 





NEW 5021960 


@ New Improved Design 

@ Increased Durability 

@ 1” Shorter over-all height 
@ Full adjustment for wear 


A Boring Head 











That Won’‘t Face 
Fe): 3-10) 8 a8 3 


Boring, Facing, Grooving, 
Turning—All in One Toolhead 
“As it should be” 


SIX SIZES AVAILABLE 
Write today for full details 


CHANDLER TOOL CO. 


MODEL “D” 
ior Muncie, Indiana, U.S.A. 


BORING AND FACING TOOLHEADS 


IINED 
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Antwe.- TO INDUSTRY'S DEMAND 
FOR QUALITY, EFFICIENCY 


AND LOW COST ECONOMY 
UNITED STATES ELECTRICAL 


GRINDERS-BUFFERS 


An investment in better, faster, production through 
the use of tools expertly designed and conscientiously 
crafted for your particular purpose. 


General Purpose Buffer 
Grinder and 
Polisher 


Vertical 
Spindle 
Grinder 








Precision Tool Grinder 
Lathe Post and 


Grinder Grinder Buffer 








“OVER 60 YEARS SERVICE TO INDUSTRY” WRITE FOR CATALOGS 


The United State= Electrical Too! Co. 
3640 LLEWELLYN ST CINCINNATI 23, OHIO 
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Thousands of facts on 
MODERN METALWORKING 


METHODS, 


MATERIALS, 


AND EQUIPMENT 


te help you solve shop problems 
—advance yourself in 
practical machine shop work 


Here is an outstanding and helpful authority for 
every shop man who wants to get the most out of 
Sis own time, equipment, and material, or the men 
he supervises. In small contract shops, in gigantic 
plants, thousands of copies of earlier editions are 
aiding shop executives, engineers, tool designers, 
draftamen, master mechanics, operators, and ap- 
prentices, to get better results at lower cost. Now, 
in its completely reorganized and improved form, 
The New American Machinist's Handbook more 
than ever warrants being called the “bible” of 
metalworking, machinery manufacturing, and 
allied industries. Every one of its 1579 pages re- 
flects modern and approved practice. Thousands of 
facts, figures, and formulas, hundreds of diagrams 
and tables, scores of shop standards, short-cuts, 
and timesavers are given—a selection of material 
of great range and usefulness. 


NEW 


© 80% REWRITTEN 


®@ REARRANGED TO 
CONTAIN MORE 
FACTS—GIVE 

EASIER REFERENCE 


© 1579 PAGES 
© 774 ILLUSTRA- 
TIONS 


© 684 TABLES 


American Machinist's 


HANDBOOK 


Edited by RUPERT LE GRAND 


Senior Associate Editor, 
American Metalworking 
Machinist Manufacturing 
Based upen earlier editions of AMERICAN 

MACHINIST'S EANDBOOK, edited by 
Freé BH. Celvin and Frank A. Stanley 


45 SECTIONS 


EASY 
TERMS 


$13.00, payable 
$6.00 in 10 days. 
then $7.00 
monthly 


cover every major phase of machine shop and drafting room work 


Broaches and Broaching 23. Brazing 


. Drills and Drilling 24. Soldering and Soft Solders 

. Files and Burrs 25. Ferrous Metals 

. Gears, Splines and Serrations 26. Nonferrous Metals 

. Grinding, Lapping, Honing and 27. Heat-Treatment of Metals 
Superfinishing 28. Gages, Weights and Tolerances 


. Milling and Milling Cutters 


of Metals 


. Planing and Shaping 29. Metal Cleaning Processes 

- Reamers and Reaming 30. Plating and Metal Coating 
. Saws and Sawing 31. Paint and Painting 

. Threading Processes and Thread 32. Electrolytic and Chemical 


Systems 


Finishes 


. Taps and Tapping 33. Limits and Fits 

. Turning and Boring 34. Gaging and Measuring 
. Screw-Machine Work 35. Tapers and Dovetails 

. Metal Spinning 36. Threaded Fasteners and 


. Press Working and Cold Roll Rivets 
Forming 

. Forging, Upsetting and Cold 
Heading 

. Cold Working of Metals 

. Die Casting 

. Babbitting of Bearings 

. Are Welding and Surfacing 

- Gas Welding 

- Resistance Welding 


. Chain, 


See this book 10 days FREE 


. Keys, Pins and Cotters 

. Jig and Fixture Details 

. Drafting Room Standards 

. Surface Finish 

. Machine-Tool Components 
Machine-Tool Inspection 

V-belts and Motors 

. Mathematics 

. Reference Tables 


Mail Coupon 





McGraw-Hill Book Co., yr W. 42nd fe New York 36, N. ¥ 


Send me Le Grand’s NEW 


of $13.00. Otherwise, I 


days’ examination on a roral ~. 10 days, mf will send (check f 58.00 
then $7.00 re rye or yr 
book postpaid. SA Vie!'we pay all a ee eas etth this coupe ; 


same reture privilege. 








For price and terms outside U.S. write MeGraw-Hill Int’l., 


NYC FA 10-17-60 
— ane om! 
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SEARCHLIGHT SECTION 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser. 


. Automatics 32. Machine Tools 
. Boring Mills . Metal Working Equipment, General 
. Broaching Machines . Milling Machines 
. Cutting Off Machines 40. Planers 
. Drilling & Reaming Machines Press Brakes 
. Fabricating Equipment 4. p 
. Gear Cutting Machines dew 
. Grinding Machines ; Sows 
. Honing & Lapping Machines - Services 
. Keyseaters . Shapers 
. Shears 


. Lathes 
. Liquidating & Appraising Plants . Welding Equipment 





ADVERTISER KEY TO PRODUCTS OR SERVICES 


Acme Gear Co., Inc. 
Cincinnati Machinery Co. 
Cook County Machinery Co. 
Eastern Machinery Co. 

Falk Machinery . 

Hyman & Sons, Jecaph: 
Midwestern Machinery Co. 
Miles Machinery Co. 
O'Connell Machinery Co. 
Twist Drill Sales Co., Hayden 
Wigglesworth Machinery Co. 


Page No. 


wu. 274 30 
. 274 6, 16, 25, 30, 40 
— 19, 32 
ve 274 16, 25 
. 274 6, 16, 25, 30, 36, 51, 53, 54 
273 43, 44, 54 
274 2, 16 24, 25, 30, 31, 36, 44, 51, 53, 63 
273 2, 6, 7, 13, 16, 24, 25, 27, 29, 30 
274 6, 16, 30, 35, 36, 40, 44, 52 
274 16 
273 44 


\ 




















. 
Equipment Locating | sevice 

"Ne Cest or Obligation” 
This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebyilt 
and used machine tools and equipment, not currently advertised. (This service is for 
USER-BUYERS only.) No charge or obligation. 
How to use: Check the dealer ads to see if what you want is currently advertised. 
If not, send us the specifications of the equipment and/or components wanted on the 
coupon below, or on your own company letterhead to 

SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist/Metalworking Manufacturing 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 

Your requirements will be brought promptly to the attention of the equipment dealers 
advertising in this section. You will receive replies directly from them. 


Searchlight Equ Locating Service, ¢/» Classified Advertisi 
American Mach st/Metalwerking Manufacturing, P.O. 12, N.Y. 36, N.Y. 


Please help us locate the following equipment: 


SEARCHLIGHT 








10/17/60 
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*2039 EAST GENESEE « S 


RE-BUILDING 


at its Dest 


Miles re-building often adds features 
present in the ‘cotgna’ machine. Here Miles 
mechonics are preparing the bed of a 60 
inch x 34 ft. Niles lathe to receive hard- 
ened steel wearing plates. The result is 
} am saad accuracy over a longer period 


Automatic, 1" RAG Acme Gricien, 6 
a 1%” National Acme, 6 sp 
utomatic, No. 675 New Britain Grae chucker 
Bullgeser, + i ton bart 27 Williams & White 
odel No. 62 Ex-Cell-O angular inclined 
ton 54” stroke American hydraulic 


a “8 Modern 
uty, 20° No. 217 Baker Bros. 
forizental W.F. & J. Barnes Model 420, 


jeep ho! 
, Multiple, Mode! B2A Natco holestee!, hyd. 
|, Radial, 5’-13” Cincinnati Bickford Super 


service 
Gear Hobber, No. iy Lees Bradner 
— GCC 8” Red Ring 
Grinder, Centerless, No. 12 Landis eee 48 
Grinder, Cylindrical, 10°x24” Landis type C, univ. 
, gery a, Sone S pe C 
, No. 64 ner op doub ~ ‘tise 
° internal, No. 74 


k 
. Internal, No. 1616 eyes 
. Surface, 12” No. 





eald pam sliding head- 


22 Heald rotary 
G » Style L- 26- B Ex- a 0 double © end carbide 
Grinder, No. 49 Van Norman radius 
} pe as todsl ass Reruee vertical internal hydraulic 
0. 
Lathe, 16°x33" Fay “automatic 
Lathe, 24”x108” cc American geared head, QCG 
Lathe, 26°x14" 10° Wickes, heavy duty, selective 


hd. 
yaar. bt Lipe Carbo 
Lathe, Turret, rner & Swasey with new 
el 


Lathe, Turret, we 5 Gisholt ae ae ae univ. 
Gear Tester, No. i3 Gi 


OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


a Wy ples ci ibis 


AGINAW, MICH. PL. 2-3105 





7 

range | 

300 SPM. Perfecto Dou- 

ble Roll Feed and Scrap Cutter. Never used. 

PRICE: F.0.8. East Boston .....$11,076.00 each 
2—#6 MINSTER 0.8.1. PRESSES, 60 

red type, 7” stroke, 12” shutheight, 

7% HP Varidrives, 40-80 SPM. Never used. 

PRICE F.0.B. East Boston $9500.00 each 


WIGGLESWORTH 


MACHINERY COMPANY 
60 Border St., East Boston, Mass. 





BRAKES PRESSES cuears 
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Will Lease or Furnish Long Terms 


JOSEPH HYMAN & SONS 
2600 E. Tioga St., Philadelphia 34, Pa. 
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A FEW CHOICE | vy: \ | 5 KK 


MACHINERY COMPANY 


MACHINE TOOLS a ‘Every Item Guaranteed as Represented 


FROM : E 7 fy. meets bot 
OUR STOCK [v4 x 16" x 60", 26" x 24" x 96" 
MATTISON Hyd. Surf. Grinder 


A MASTER No. SCH KEARNE 
Vertical TORRET. LATHE. ER vere. MILL, mono pagesen Vertical Mill, new 


turret and side head, pendant 
control, 200 RPM, new 1954 


See our larger ad in the Aug. 22 issue for listings of Boring Mills, Drills, Lathes, Mills, f 
Planers & Shapers, Presses & Metal Forming Machinery. 32°" x 12" Centers FARREL Traveling 
Table Excellent. 


O'CONNELL 


1695 GENESEE STREET . BUFFALO 11, NEW YORK . Phone: Bailey 5800 No. 2, 4, 5, 1 A 2A ‘w ry a gg i. ae. 
Feed & Chucking. 


. 2 LMS—26" 
Drill Press, Late Type. 








Y & TRECK- Also—No. 2CK KEARNEY & Mag. Chuck, Barnes Mag. 





— No. 342—30"" BESLY Disc Grinder, M.D. 
6"' x 18" G & L Hyd. Surface e 








Type Roll Grinder, 





MACHINERY COMPANY 
No. 30A FOSDICK Jig Borer, > Vack. Sucre 
= urret 


INCORPORATED 24°", 36", 42", 54"° BULLARD iv 
"s Turret Hd. Hd., 





Torrel Lathes Bar 
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EASTERN 
Rebuilt Machine Tools 


THE SIGN OF QUALITY — 
THE MARK OF 
DEPENDABILITY 
HORIZONTAL LL 

2 spindle Je 410 W.F. & John Barnes, m.d. 
. 410 WF. a —_ Barnes, horizontal Boring & 
,- argos Singie' Sp Ssindic Deep Hole, m. * ae 
nt ma hy 4-y a everett Rif_ing, 


tt & om, z spindle Hydrau- 
~ Hole Drill, Model & m.d., latest 


e . 
No. Vern 105" Pratt & Winlney. ‘Model M1825, 2 


eolaate Gun Barrel ratty 
No. Model M509 Pratt Whitney, 2 spindle 
Deep Hole Drill, belted 
— Double Horizontal Drilling Ma- 


©, 445 W.F. & John Barnes Independent 2 spin- 
“ite Deep Hole Drill & Boring Machine, late 
Ne. 2F 1 Nateo Horizontal Boring & Dritling Ma- 


in 
Nateo. * Holestect Model, m.d. 
Nateo Horizontal Drill, 2 opposed B4F2 Head, 1943 
No. 2 LeBlond Deep Hole Borer, m.d., 1943 
MULTIPLE SPINDLE DRILLS 
2 spindie No. 201) Barnes, m.d., H.D. 
3 cet ag 2 Colburn Mfg. Type H.D., separate 


m.d. ea. spindle 
5 ‘oladle a "Cinelnnati- Bickford Upright Drill, 


4 spindle No. zi Barnes H.D., m.d. 

6 spindle Barnes, m. 

6 » pangse Model MIGI3 Pratt & Whitney in Line 
rtical Drill 


6 spindle W. W. F. & John Barnes Vertical Drilling 


Neo. 924 py Vertical Boring, Drilling, Facing 
& Reaming Machine 
UPRIGHT Semis 
Mode! H4 Barnes een. 
20° Barnes, m.d., 
~ y wane All heared Self-Oiling Drill & Tapper, 


21" Cincinnati Bickford, sin ” cotati, _m d. 
21” Cineinnati- rd, H. d. 
24” Cincinnati - lord, H. D., Super iService m.d. 


. jeal, m.d. 
. og Barnes Single Sp. Upright Drill & 
Tapper, m.d. 
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DECIMAL DRILLS 
DRILL BLANKS 
REAMER BLANKS in 
Steps of .001” 
HAYDEN TWIST DRILL SALES CO. 
25205 Ryan Rd., Warren, Mich. 
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OVER 300 
Late Type 
MACHINE TOOLS 
and 


FABRICATING EQUIPMENT 
— Send Us Your Inquiries — 
COOK COUNTY MACHINERY CO. 
1086 W. Lake St, Chieage, tl. TAyler 9-8555 
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Vert. “DUAL POWER" Mills, 30 H.P. 





M-24 KEARNEY & TRECKER Auto. eg 





14" x 6 SOUTH Be 
Double Housing Planer, No. 175 SCHMID Tt. Marking e 
tate. 6' x 14 Ga. WYSONG & MILES Power Shear. 








615" column American Holewizard Radial Drill esluma 

extended 2’, 82 speeds, fate. 
gt igh - Betts Double Housing Planer, 50 HP DC r) rons ailh . - ‘ 
4 heads, bex table, ACTUAL PHOTOGRAPH t STUUR 10 WARD SI 


AVAILABLE. 
16" x 40° x 96° conters Norton Type “C” Cylindrical Telephon ROCHESTEF 
re: 3. swing 40 «x in gaps, mechan- BAKER 5 5887 N y 
22” x 24° cont Monarch Model CM Geared Head Lathe, 
speeds, two 


ors 
actual swing 27%", 16 Carriages, tapers. 
45T Giddings & Lewis table type boring mill, table 40 x CIRCLE 610 READER SERVICE CARD 


48, outer support, ta 
Model 300 Hanchett, 13 x 48° table, complete with mag- F | 7 
netic chuck and rectifier, late type. 


a Cee WE BUY & SELL 


1 x A ‘Themeesn Hydraulie Surface Grinder, late type, 
ae SINGLE MACHINES 
_ st —) x i aston Hypre Planer, 4 heads, 

pneumatic teal itr, late. pe ENTIRE PLANTS 


4A Warner & Srey, Sate Type Turret Lathe, 24" § 
jaw chuck, “un le in spindle. Over 200 Machines 
In Warehouse Stock 


incinnati Machinery AUTOMATICS 
COMPANY BRAKES 
DRILLS 


3901 Kellog Ave., Cincinnati 26, Ohio et a PY 


Phone TR 1-0853 LATHES 
CIRCLE 608 READER SERVICE CARD MILLS 


PR 
FOR SALE we 
POTTER & JOHNSON #5D 
POWER-FLEX AUTOMATIC TURRET LATHES —— 
& tooling. Bxcellent a to sem in 
operation. Priced for quick sale. All 30 Day Guaranteed 
GEAR COMPANY, INC. With Return Privilege 


ACME 
128 Coolid A Englewood. Ah Lo 

mamtnindne ard WE LIQUIDATE And 

CIRCLE 609 READER SERVICE CARD APPRAISE PLANTS 


‘MIDWESTERN’ 


MACHINERY COMPANY 
2900 Pleasant Ave. S. 

TO HELP YOU Minneapolis 8, Minn. ° FE @-7561 

CIRCLE 611 READER SERVICE CARD 


Your Inquiries to Advertisers 
Use Will Have Special Value... 


—for you—the advertiser—and the pub- 
"S hli h a Ad bi — if oo meriekiy e = 
vertisers value this evidence o: 

earc g t vertising the publication you read. Satisfied ad- 
vertisers enable the publishers to secure 
more advertisers and — more advertisers 
mean more information and more products 
or better service — more value — to YOU. 




















Seil Equipment You No Longer Need 
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This index is published as a convenience to 
the readers, Every care is taken to make it 
accurate, but AMERICAN MACHINIST/ 
METALWORKING MANUFACTURING 
assumes no responsibility for errors or 


omissions, 


Page 
Abrasive Products, Inc. 252, 258, 260 
Ace Drill Corporation 190 
Airborne Instruments Laboratory 266 
Air Express Div. 

Railway Express Agency 234-235 
Ajax-Magnathermic Corporation 197 
Alco Products, Inc. 153-156 
Allegheny-Ludlum Steel Corporation 50 
Allen-Bradley Company 127, 128 
Allison-Campbell Div. 

American Chain & Cable Co., Inc... 261 
Aluminum Company of America 63, 219 
American Brass Company 40-41 


American Chain & Cable Co., Inc. 
Allison-Campbell Div. 261 
American Schiess Corporation 240 
American Sip Corporation 3rd Cover 
American Steel & Wire 
American Steel Foundries 
Elmes/King Div. 
American Stock Gear Div. 
Perfection Gear Co. 
American Tool Works Company .... 
Ames Company, B. C. 
Anocut Engineering Company ...... 
Armstrong Blum Manufacturing Co. 
Armstrong Brothers Tool Company 
Atlas Press Company 
Clausing Div. 
Atrax Company 
Austin Industrial Corporation 
Avey Division of Motch 
& Merryweather Machinery Co. 38 


Baird Machine Company 188 
Barber-Colman Company 66-67 
Bay State Abrasive Products Company 79-82 
Bay State Tap & Die Company 233 
Bethlehem Steel Company 75 
Blanchard Machine Company 242 
Bliss Company, E. W. 223 
Bodine Corporation 171 
Boice-Crane Company 276 
Boston Gear Works 169 
Brown & Sharpe Manufacturing Co. 48 
Bryant Chucking Grinder Company... 130 
Buck Tool Company 278 
Buffalo Forge Company 

Bullard Company 


Butierfield Division 
Union Twist Drill Co. 


Cadillac Gage Company 

Chambersburg Engineering Company 

Chandler Tool Company 
(Continued on page 276) 








YOU CAN FIND IT QUICKER AND EASIER 
IN SWEET’S MACHINE TOOL CATALOG FILE 

















CIRCLE 397 READER SERVICE CARD 





THE KEY TO BETTER KEYSEATS 


NATIONAL 


Keyseating Millers 


NATIONAL Keyseating Millers are 

mechanically simple in construction, 

sturdily built, designed for milling internal key- 
seats, faster and better. Although principally used 
in Drill Presses they can also be used in Radial 
Drilling Machines, Horizontal Boring Mills and 
Milling Machines. An exclusive demountable guide 
on body of Miller assures a straight keyseat in per- 
fect alignment with axis of bore. 


You can depend on National Keyseating Millers for 
all your keyseating jobs. 


fi ree WRITE TODAY 
OV -Vol TINT ole] cl ep fo Cotes No. 17 


complete, handy size 
CINCINNATI 22, OHIO 
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BEST BANDSAW BUY 


—for multi-purpose cutting and grinding 


BOICE- CRANE 
4-SPEED 14” 


7 ates at recommend- 
speeds of leading 
blade manufacturers 


* Saws plastics, non - fer- 
rous metals, synthetics, 
besides wood 


* Costs just a bit more 
than a I-speed saw 


% 35% faster than ordi- 
nary saws. Speeds to 
4100 fpm 

% Cuts smoother — leaves 
less edge finishing 


* 4 useful speeds as low 
as 1650 fpm, cut scores 
of materials 





Boice-Crane also offers 8-speed models for cutting hardest metals. Also 
I-speed models for sawing wood only. 


Let a 4-speed Boice-Crane effect big savings on your production and odd 
jobs. 
WRITE FOR COMPLETE INFORMATION 


BOICE-CRANE COMPANY 
935 W. Central Avenue «+ Toledo 6, Ohio 
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HOW TO WRITE BETTER REPORTS 


How many times have you fought your way through a 
wordy, difficult hard-to-read report that, with a little ef- 
fort, could have been made easy to understand and 
digest. Here’s a pocket-sized, 26-page, booklet that will 
assist anyone who has to write reports. It’s available for 
50¢. 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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Chicago Quadrill Company 260 
Chicago Screw Company 42 
Cincinnati Gilbert Machine Tool Co. 98 
Cincinnati Milling Machine Co. 
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Cincinnati Shaper Company 26-27 
Circo Corp. 180-181 
Circular Tool Company Inc. 232 
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Coes Knife Company 256 
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Ex-Cell-O Corpcration 97 
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Sandvik Steel Inc. 279 
Cross Company 20-21 
Crucible Steel Co. of America 68-69 
Cushman Chuck Company 90 
Cutler-Hammer Inc. 210-211 


Dake Corporation 
Davis & Thompson Company 


Dearborn Gage Company 
Elistrom Standards Div. 

Delta Power Tool Division 
Rockwell Manufacturing Co. 

DeVilbiss Company 

Diehl Manufacturing Company 
Sub. Singer Manufacturing Co. 


Disston, Henry, Div. of 
H. K. Porter Company, Inc. 


Dodge Manufacturing Corporation 
du Mont Corporation 


Eastern Air Lines 
Air Freight 


Eaton Manufacturing Co. 
Automotive Gear Div. 
Elgin National Watch Co. 

Abrasives Div. 
Erie Foundry Company 
Ex-Cell-O Corporation 


Federal Products Corporation 189, 
Fellows Gear Shaper Company 8-9 


Felters Company 

Unisorb Div. 200 
Foote Gear Works, Brad 

Sub. Pittsburgh Gear Co. 204 


Friden Inc. 51 


Gallmeyer & Livingston Company 218 
General Electric Company 173, 174 
Giddings & Lewis Machine Tool Co. 59-62 
Gisholt Machine Company 31 
Gleason Works 167 
Goss & de Leeuw Machine Company.... 206 
Grant Manufacturing & Machine Co..... 277 
Greaves Machine Tool Company 230 
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Greenlee Brothers & Company 
Grieder Industries, Inc. 


Hamilton Tool Company 

Hanson-Whitney Company 

Hardinge Brothers, Inc. 

Hartford Machine Screw Company 42 
Heald Machine Company 


Sub. Cincinnati Milling Machine 
Co. 2nd Cover 


Heller Tool Co. 
Subsidiary Simonds Saw & Steel Co. 30 


'ndex Machine Company 250 
Ingersoll Milling Machine Company 
Innocenti 55 


Jahn Manufacturing Co., B. 220 
Jarvis Corporation 77 
Johnson & Son, Inc., S. C. 129 
Jones & Lamson Machine Company 47, 

159, 161, 163, 165 


Jones & Laughlin Steel Corporation 
Stainless & Strip Division 52, 53 


Kennametal, Inc. 146 
Kent-Owens Machine Company 212 
Kingsbury Machine Tool Corporation 239 


L & J Press Corporation 266 
Landis Machine Company 10-11 
Landis Tool Company 12-13, 17 
LaPointe Machine Tool Company 22-23 
Lincoln Electric Company 72-73 
Linde Co., Div. 

Union Carbide Corporation 236-237 
Linley Brothers Company 188 
Lucas Machine Division 

New Britain Machine Company ._ 33, 34 
Macco Products Company 201 
Madison Industries Inc. 196 
Manhattan Rubber Div. 

Raybestos-Manhattan, Inc. 148 
M.B.I. Export & Import Ltd. 176 
McGill Manufacturing Company 241 


Metallurgical Products Dept. 
General Electric Company 39 


Micromatic Hone Corporation 245 
Micro Switch, a division of Honeywell 238 
Milford Rivet & Machine Company 175 
Miller Manufacturing Company 254 
Mobil Oil Company 28-29 
Modern Machine Tool Company 258 
Monarch Machine Tool Company 24-25 
Moore Special Tool Company, Inc... 248 
Morse Twist Drill & Machine Company 84 
Mueller Brass Company 186-187 


National Broach & Machine Company 134 

National Machine Tool Company 275 

National Tube 36-37 
(Continued on page 278) 





MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


. «+ Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


a 


the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from %” to 444” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 

If you need high production of one part or 
moderate production of many parts wit) a 
minimum capital outlay, it will pay you to 
callin a D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


Tate 
a Davis and Thompson Co. 
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RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 


smallest to 


either by NOISELESS SPIN- 
VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 
Write for literature and don't 
forget to send samples. 
THE GRANT MFG. & 
MACHINE CO. 
85 Silliman Ave., Bridgeport, Conn., U. S. A. 


NING or 


diameter 
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Orbit Valve, Tulsa, proves it again: 


“You make money every time 


you chuck with 






Shows clever, equalizing 

fixtures and top jaws de- 
veloped by Orbit which work in 
conjunction with the 2 jaws of 
the Buck power chuck 


Operator places valve in 
position for machining. 
Lathe is a 3 AC Warner & 
Swasey Automatic. 


Final operating step: finish reaming. Four 
other operations include rough face of 
valve body flange, rough drill, and rough bore; 
rough drill trunnion diameter, rough out bonnet 
diameter; cut core clearance, finish bonnet diam- 
eter; finish trunnion diameter and bottom of 
trunnion. Trunnion tolerances and concentricity 
must be within .003”. 


The continual plant modernization 
program of Orbit Valve Co., Tulsa, Okla- 
homa — pioneer producer of valves for 
handling petroleum and petrochemicals — 
resulted recently in saying 18 hours a week 
on valve body production. 


The major change was from hand 
turret lathe operation to automatics, using 
the Buck Aluminum body power chuck. 
It could be done because of the Buck pre- 
cision capabilities. 

Future expected improvements are a 


10% increase in production, major time- 


Mokers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 





an 


BUCK TOOL COMPANY 


1010 SCHIPPERS LANE s+ 
CIRCLE 403 READER SERVICE CARD 





” 





savings on a former true-up operation, 
and consistent quality that will reduce 
inspection time. 


The Buck Ajust-Tru® principle 
guarantees precision within .001” on 
automatics, and provides many other 
distinct advantages. Send for a catalog. 
See why “It pays to chuck with Buck.” 


KALAMAZOO, MICH. 








HOW TO AUTOMATE 
PRODUCTION EQUIPMENT 


There are few kinds of production equipment that will not 
adapt themselves to automation. This ever-growing manu- 
facturing technique has proved the answer to plants both 
large and small. A fact-packed 16-page reprint may be 


secured for 35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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Atlanta 3 . . . Robert H. Powell, Jr.. 1361 
Rhodes Heverty Bidg., Jackson 3-6951 

Boston 16. . . GC. W. Chapman, Jr., J. H. 
Koch, Copley Square, Congress 2-1160 

Chicago 11... W. J. Haring, T. H. King, 
520 N. Michigan Ave., Mohawk 4-5800 

Cincinnati 8 . W. J. Reichard, 2637 Erie 
Ave., East 1-6110 

Cleveland 13 . . . William FE. Surgner, 1165 
Illuminating Bldg., 55 Public Square, Superi- 
or 1-7000 

alias 1 - James R. Pierce, 901 Vaeugha 
Bldg., 1712 Commerce St., Riverside 17-5117 
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Building, 1700 Broadway, Alpine $-2981 

Detrolt 26 . - H. M. Rollins, 856 Penob- 
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Philadelphia 3. . . J. P. Tichout, 6 Penn 
Center Plaza, Locust 8-4330 

Pittsburgh 22 . . . K. Reeves Cook, 4 Gate- 
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St., C tal Bidg., Jef 5-4867 
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du Port, Geneva 

















FROM 


Visit us at Booth #104 
Western Tool Show — Los Angeles — Nov. 14-18 
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Wien geeies Soleo préblites orn FOREMANSHIP 


These successful methods help you develop 
your job—win advancement and bigger pay! 


The FOREMAN’S HANDBOOK 
Edited by Carl Heyel 


Management Engineer, Noted Author and Editor 
Third Editien. 577 pp., 84 Maus., $7.95 
Here is a working tool to help you in running 
your department—a real handbook that gives you 
in concise, usable form the working data, the 
actual proved methods, and the carefully sifted 
background information every line foreman needs 
today to make the most ef his job. Written by 
24 contributors with years of successful experience; 
brings you the facts you want in a form in which 
you can quickly find them and apply them to your 

everyday werk problems. 
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McGraw-Hill Beok Ce 
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4ist St., N.Y.C. 36 


Send LA # FORE. 
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examination on 
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cents for delivery 
the book 
pay delivery 
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privilege.) 
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ACCU-FLOW’ by AMES 
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A new standard of accuracy... 


B. C. Ames has perfected a new concept in 
air gauging ... ACCU-FLOW ... which offers 
extremely fine measurement and unusual 
stability. 

Key feature of the ACCU-FLOW system is 
a new patented nozzle which provides a high 
degree of sensitivity and excellent linearity. 

ACCU-FLOW is the answer to many meas- 
uring problems that were once considered 
impossible to solve. The ACCU-FLOW system 


AG&S ACCU-FLOW Air Gauge 


The versatility of ACCU-FLOW equipment is in- 
dicated by Model AG5. Adaptable to less than five 
millionths of an inch tolerances, the AG5 can be 
used as a contact comparator, flatness comparator, 
depth gauge, hole gauge, continuous non-contact 
measurer or comparator, and a grinding gauge. 


Representatives in Principal Cities 


includes: gauges that provide a continuous 
record of wire diameter, and determine the 
roundness of balls or shafts... a contour 
tracer that permanently records contours in 
greatly enlarged scale... automatic sorting 
gauges... a non-contact follower gauge and a 
gauge for measuring grinding variations. 

For complete information on the entire line 
of AMES air gauging equipment, write for 
new ACCU-FLOW folder. 


AG7 ACCU-FLOW Air Gauge Recorder 


The AG7 Air Gauge Recorder gives you a perma- 
nent record of continuous measurement. Measure- 
ments are recorded on a 2”-wide chart paper by a 
Sanborn “hot needle.” As in other ACCU-FLOW 
models, the nozzle may be placed a considerable 
distance from the recording unit. 


*Trademark of 8. C. Ames Ca 


(: 3 ) B. Ci A M, FE. S ee ©, 26 Ames Street, Waltham 54, Mass. 


° 


Canadian Representative—H. C. Burton Co. Ltd., Hamilton 


MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


CIRCLE 4867 READER SERVICE CARD 
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for economical JOB-SHOP RUNS... 


The new SIP HYDROPTIC machine is faster in operation and 


response, more flexible, with greater machining capacity. In 
using a HYDROPTIC, the unique performance and guaranteed SIR 
accuracy of positioning ensures economical production of 

normally expensive job-shop runs. 


For information or nearest distributor, write to AMERICAN SIP CORPORATION 


ONE HUNDRED EAST FORTY SECOND STREET, NEW YORK 17. N.Y. 


CIRCLE 152 READER SERVICE CARD 





No peas... 


... can be more alike than your forged parts when you make 
them from Timken” steel forging bars. That's because 
of the uniform quality of Timken steel—uniformity in 
structure, chemistry and dimension. And that holds from 
heat to heat, bar to bar, order to order. 


Even more advantageous for you, we handle orders 
individually. That way, we can target our procedures to 
your end-use requirements. You don’t have to make costly 
interruptions in your operations for adjustment of equip- 
ment. 


One big reason we can assure you such fine steel quality 
is our new Metallurgical Research Center. Here we use 
the most modern facilities—some unique in the industry 
—to study and analyze new steel compositions, solve 
customer problems. 


When you buy Timken steel you get: 1) Quality that's 
uniform from heat to heat, bar to bar, order to order. 
2) Service from the experts in specialty steels. 3) Over 40 
years experience in solving tough steel problems. 

For the greatest return from your modern forging opera- 
tions, specify Timken steel forging bars. The Timken 
Roller Bearing Company, Steel and Tube Division, Canton 
6, Ohio. Cable: “TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 


TIMKEN 
airy OL EEL 





